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g ro a ts r  p a rt, o f  tfe© oMsst ohemlstrf of o p tim a lly  / ■ 
a o tiv o  is o o ^ a fia a d 'o f-re a a tio n a  in which the :.
>aio.x^iea’■ o f  am -garboo atom ©re rot diatarbodf t. ,
the-.- propara tl m  of salts# .a at or a tsi ititpi from ©old© and' - 
alcohols* ■■•■.end all the chief methods of resolution of raeewio 
8ttfeatOBoes*~vto mhitb roaeareh la the field of op11 oal 1 soxaer ibm 
mm prifioipmllf direshad during the 19th century*.- ^ It appears ■ : 
to have been assumed that during the replacement; of one group 
attaohod to a earfeon atom, fey aaeeoad group, . the 1stter will 
m m p j  ■ the masted ^ position* , fho nen^mlldl tj of this ■'■ ' ■ 
jgonafa 1 assumption tis demonstrated fey Walden (Bar* -1895*- £8* 
27'6Ss...lS9S*,’|S*, 133# ,189# 1899* .$3 #,1841) from these reactions* '
{  -  ) m ,-< su cg , « c a fa . s o ^ B  ^ — *  ( ♦  ) H o ^ . e s ^ c i C o B K e o j a
I "i * "fltfp h- \  . «w' s 1 s AgQH
>[y v y
i . - ' ■)  .ao^c«cH ^# C H C oH )-.co2_ i  {  +  )  B93_ c ,e a 2 ,c E # i» c o  s
&lneo*:'.*to has feeen long realised# ■■■the elgos of rotatory.' 
power ©ad thfe spatial configurations of optically; &©tlire
cosapcro&s are not necessurlXj ral&bod* It v m  not clear sfetc& 
metallic hydrauicle imd caused m  inversion of configuration.
E* Fischer was drawn toward this %ost aupprieing ohsermtion 
in the field of optically active substances since tke- 
fmdaMntal Investigations of faaieiip% and bo was able to 
show that whereas i  dfliwwc witlx nitrons aeM furnished oSr lactic ' 
acid* its ct&yl ester underwent mn optical inversion with this . 
reasant ^ieMing jt*Xaotlo m tor * (Fischer and Warlmpg* Arvn 
190©* 540* m K  other workers rar4ctXj extended tXO ftold^ 
IlcHonole |on the chXorlsmtion of mndolic acid* J*X909* C£u ■'•■ . . . . . .  -r .    • • ■
777, ISIS. 101. COO) end Sonte? Ion tfco 3?ol& of solvents, with 
Dmr* J. ISIS. 107. CC3, ISIS, IQS., ICOlj with ItasJsar, JV 101S.
1X1* 140) being anongst tlm moat active* Pespitc many attempts* 
no satisfactory b^otbosis of the plmxmom was advanced* 
Sufficient ovicieneo on Mlogenation of l^drea^rXie eompoirids Imd 
acommXated IPX© to enable F*F* FrankXand to enunciate rules : 
that tlio chlorides of phosphorus almps cause inversion of -. ■ 
configuration and. that thlonjX chloride does so unless a plmnjl 
group is attached to t M  mpmnotri® carbon atem, and tlmt the 
attachment of a pbemyl group to the asrrsootrie carbon atom is 
especially liable to giro rise to rqcemdaafcXoau fhta rmlt. 1ms 
proved to t e at#ftaatialXf correct*. \
Modem ^mor|,es of the Poaotima. ..of Optl^alXr. Active Coripotri^ s *•
of valency*.. p e r  ' i t ting groatm  ■
Into tt# fimcMuiati of vomt&gm# Jms: lead to the deireXop^t of
wt>® e&tieffcctory i?iows on the replacement and other loaotioua : 
of optically aotiim substances* .-■ ' i
A tim type of irnroteiom reaction was discovered in XO0G uhl 
by H* 1?MXXips| the p-tolxtenosnlpCaonlo esters of bydrouylid ' :'?j 
empcrodn were prepared by mesns of p- tolttoneaulphonio :.,j
elfloride* and since tbo bonds of tim c a r b o n  atom are not 
disturbed* th* rotultlaij anXplionatc mist poasees the confi^ matdctrj 
of %h<s original oa^osmd. j
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On reOuxln$ these autphmatm with alcoholic solutions . !
o f  t h e  a l l m l i  s a l t s  o f  e a r fe o a q r lte  a c i d s *  t h e  r e s u l t i n g  ■.j
e w b o s y l i e  e s t e r s  w o re  o b t a in e d  w i t h  a l a o a t  c o m p le te  ' 
inversion of configuration* Such results were obtained witli 
the sulplicmio ostors of d-*p-*> octyl alcohol a n d  X^moHhoI 
{iMUipe loas»^g* £$&)* d-hong^toetl^lcarbinol 
CJ* 1003* 252* 44J* otS^yd^laotatO {Sersym# IMllipa and 
Corley ibid* 1020* 135* GOO) and a** and p ^ ^tl^lnpefoha^ntlo 
(Clough.# Hunter end Itojon* (ibid* 1000* 0002}*
4 second new inversion reaction was found when Houssa*
Kenyon and fhillips (J* 1000* 1TOO), showed that 1-^ p* 
octyl j>* toluene sulphinato .{prepared without tnwr&ite by 
means of the acid chloride) underwent reaction with 
ii^ pociiiorous acid* to yield #*P** octyl alcohol*
C«,-cfr(qe,H^ J»0**©*« ^  ___e_« CI^.c^ l,^. as
Turn® vmuIts to- the t of a itoerf of the
Walden Xmeision i Sanyo1* and PMXXips, tvm&* Faraday Sec# XDSO# 
00* «X, Sergon* tfpee&fe# iMXXips# J* XtSt* CS75}* 32* Z''
principal idea developed Is that an inversion reaction proceeds 
tlu*eo£h an exchange of anions and Involves a preliminary 
ac^Xonoration of the reactants# tn the last sxasg&e considered# 
the chlorine atm of hypocMorous acid la co-ordinated hy the 
sulriror ic „sulphur atm# rtXeasXnG IgtroxyX Sen ^ Mh  .'is directed 
%  polar forces to the- opposite face of the ns^metrio earhon ■ 
i t m s
' W  : f
© \  I 6?
so B-qf-B' > - -'- s » o .E t
off * ■* ? 7'3
Similar ao^Xomeration would occur in the first inversion 
reaction mentioned CD and during the interaction of d^p^ccti'l 
alcohol with hpdroeliloric acid,* C XX} f
( * fhe process ^0*OH PiX^  ^  ^0*6x it mtetionocl ’ a nmher
1 7 ?o«X '
of times in tliia thesis and is called ^ohlorinatim^ for- the • 
sata o f  h r o T i t ^ *  ) . ■
C ^U /j 0 8  CL I t ^ -
A © ®  N s d h ^ c  j t  ^ ) q f % - £
'<% © I / ? n ^ ®  © 1
Xiie necessity or othorwis## of simltanooua olimination of the " 
first croup as an enion and the addition of the second anion to . 
the m j a m trie oarhcix atom, wms not discussed! hut-the occurrence 
of inversion is- attributed to ti allowing of timo
for the entering mlon to take up & position £a^onrahl#. i#'
inversion* Tdioa this position 1$ not token* then tlxo free
earbmlaaa Isatien m® considered to e^lat in the effectivelyt
rocemio state of oscillation* . av +. ^/a
b-C ^ ZT C^b '
uml m  optically inactive 0^  ‘ x c ' -■.
derivative tiust result# fhat a free esrboaim ImtXon la . •
rotesic vraa deduced fraa the re-arrar^omenb of {«*} phe$iyl~
^thylc&rblaiyX js t oluonoanlpMimto into £1 * a -phonyXe thy X
p^iolyXsulfhene (I&nyan uid FMXXipc *T# 1950# IGfdJ ill wMeli
a free ecrhonira kation m s  tollewd to nitrate# -; Cfhii- '
faction i® fully discussed la tart XX)*-
- _ -^ kirnm $m mfcii rotonticm of eanfigumtim
occurs mre next 00ns iderodj the creator part of bfeaie ;
fcnaim are replaoesaent reactions of cc^ounds containing a.
free c&rhosyl croup* Xu tlio case of the hydrolysis of
brme-auccinia acid* Ilotehorc p m k iu Cbecu X0X3# 07# :
4C0) had nhmn that the sifn of rotation of the hydrozy .:
aoid produced varied idth the e&porimoutaX conditions and
tie# that the lac ton# ,my to an intcauiediato# XM$ .
o o a i
 0--- 0— II . lactone m  ho produced by the interaction.
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. .*£&& lactone hypothesis eonnot be applied to-the 
retentions of configuration chccrwetl in fcho h&Xogombion 
e*g* of ethyl l^mndelate by thlcnyl chloride * Kenyon and . 
IMlllpe B~a£reut®& tlmfc the olootron*attrootino properties of 
th© pbsnyX and earhothony- groups cause tbe acymetric carbon 
aton to retain t&o electron pair constituting the C**0 bond end 
t# separate as a carbon anlen# ' Xt m o  si that tljiii. considered
{on grounds discussed -mor# fv3dy below) tlmi tlic'carbon anion
• WfaliMt its • c o n f F u r t b c r  the rcaldu# of ttsc 
. ciiXorosuipixinio eater deccrvoacs Into a neutral SO^ molecule- 
and' &' :Clii§riiif -tobionf " : ' . . . . ’
f
f f o. e d - c ^ 9 » l a X ^  ^  .ea,tii=a & ®
II *  • . '.80, ,
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■#os&iimti«i ef.tlo latter carbon anion yields. C M
chloride with retention of configuration *
lienyos and KiIIllps and tbclr collaborators wye- able to 
ejspX&ln, on the basla of this theory$ the results of nvmr-om 
replacement rc&ctlo&s * (lloueea and fMlllps <X# X§38* 108| 
Abld* 3^82| lenyon* PMlllp#:'snd foylor f * %m®» itS>
Xteiyan* Ihlllipe and HCtaan* 1950* 10^21 Boas# lesyon end
X -173d  f&63.
miixipe d. 1956* 5031 mxgm* m%M$m ^  m m
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F*aa a study of fee reactions of sod&ra vepoun wife 
raponrs of W3?i0ua cx\ganXc halides* !Ia + I^X— > ilal + i , 
llaor arid felanyl (3* ix^ ysifel Chomfo* X052* B* 132) 
oonclisSed feat the reaction proceeds more readily*
X* , in the order X £ F*ci* Br# X for a givea organic radicle* 
2* wife Increase in length of carbon chain*
3# with introduotioa of )c0 gyowpe*
4« %tife itonerfo radicles* in fee order p* see* fert* '
Thof then made a comparison (ibid# p* 104)' wife other .
© o
r e a c t i o n s  o f  o r g a n ic  h a l i d e s *  e # g *  A  + n& - *  EA +  A» w h e f t  
A * Af# are halogens* and'found that rules X# and 3* apply 
tat that increase in length of *llsyl chain causes reterdstife, 
whilst the reaetitrify of isomeric halides is in fee order p) 
sec) tent# feds Xrfeer otaermtion 1# explained on. fee 
assumption feat fee polar forces of fee reactants will direct 
fee reacting ion to fee side of fee careen atom opposite fee 
group to to displaced* when entry till suffer atonic Mndrance 
in fee order p-^ seo#^  tort# rurfewr* this retail mi ensures ’ 
iOTersion of configuration#
Following experimental observations on the fate of 
raeemfcation of organic halides by XmXogen ions* (Borg, am* 
Polanyi* Ss&to* feana* Faraday 3oc* X93u# 843#) those ideas -, 
lire developed By {Relv# Ohin# Acfca* X££>?#. 20* BCD)# t
i&pX&ee&cat rcactlona in which anions are tlitiinatoi only 
ere cmsidered# fee attaching reagent nay he nsgatiim
Gfamgft fee
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m  t tm m k m  o f  » o o ia i s a t i© i i .  o f '
ascribed aboiro to polar fore©## m m itesto different easplaiutiefi
bf ileto ©a t£s® basis e# too doaustleias of
fEtillag 'tisi 'Slater* It has calculated tont too MrhOft
elfpafmcMto torolved t o  toe C*C1 b®&  extends beyond t h e  •' '
c a r b o n  a t «  o n  ' t t o  # 1 1 #  a w a y  t o t e  t l i a .  o l d l o r t ®  a t c m | :: r a s i  :l t o «
to a tmclomf to ferst a bani at oath face of
a
tetratolr®#^ , ftse hosi^formiag : - ' ’■ :
lei^ lonef I# waher to proportion /
m ■ -; ■
:aa . th#'hami'oppoaito to stronger*
4 parttoto' ^ ito toboxKlaa electron pairs | typically anionsJ will 
r#qt&r# a smaller energy
if it approaches* too position fitowtrxeaXly OppisXfc® too
>£ activation to react'with CE E II 01>-\ <9
chlorine atom# leading t# inversion*
•■’■ ■ 'if the potential energr curve of tit# separation of 0 from 
01 ba represented by fig* 1* bl^n to#;#fterggr retired for the 
Inversion of oe^ronnd 0^ 61"' tot# toen the two chlorine • 
a tone are aligned "as shown {Fig# S*} ■will amcrent to a 
quantity dependent m  too distance-'Cl hut ^norally 
M l  less toan toe dissociation energy# ■ £, of § »
AL
from'# a M  alcoholfsis of halides*
XneoM m d  developed a theory ot substitution •
{$# X03$* B44}I a diets 10 ttas Is between those
suhstitiltieii f#H0|Xons in wbXek the atfcaelcteg reagent is
mcleopMXSa (e#£% ©lf% lIEj* denoted fI*‘J and those effected
%  eXcctrcpliiif MgmtB <e*g» # SX^* denoted *B*|f
discussion be confined to-i!at f$m&r tern nmt taom
inversion reactions# Subetitetiosst.are again divided into
aafi PbalemOsv reactions. Tfc» force* (SgU
i«oX?ef m.'Am prlmry dissociation {the mte^eonfcrolling'
process) .of tte raieeulo fdXXirsei tsy reaction of
.with the , ■ ,■ . .
M3r * X jfeor> Alk®+ X® j , * ',"■ : 
* ’ t.®# , 1 © _ _ _ ) ai&.T I Tr*::
Stis Usolee'alai* (S^S) process. re<iuir«>st a grellsimry association 
of aoleemls and reagent toefare espols&oa of the stfcotifcuted
t
X® •*• Aik'■* X -* Alk-X ♦ X® i#*
f p m m &  ;B g t  is favoured by l a r g e  e l e c t r o n  r e le a s e  frost the -
4Xk# bf itront oXecfron^affiaitf bf and by etrrogly' 
ionising aoXtente* ' fhua secondary* and still »re tertiary. 
groups fwonr t^X* and the pbenfi w M & m m  is fci$aly efficient 
in prdsotiai this ineclmnism owing- to its peotiXiarXf- effective 
eXectroa*reXease:# ffeo eXaetrm^attapuetinc earbaltey group 
:— tcscla to com m %  SgX towarda wj£* itaiXst tt#
i o n i s e d - t  r e p e la  e le o t e e n s  m od p i t e l t i
: f&s stereoohorrdeaX o^sstfieBees of these sseclsaat$m- 
widely different # Utie msspeistioa noeeasa,rf! for
Sgi" is regarded && proceeding according to the raggestion of 
Olsen m §  $m i n w m t m  m&%ilts*
flit optical result §£ depends on tee optical stability 
of a Isatimf the latter is considered to t>e Hat ® M
it. of. iong life will field raeemie ppodx&ts # _ 'llomwv- tee
of tee m & m  m y  for & tried time eiiieM teat ©Id#" 
of tee tetlon from teicb it comet from tee entering g*?etpe m  
teat tee latter tend to eMition on tea opposite side easing 
n prepoMewting inversion* tee presence of misatorated or 
arcmtie substituents la. tee e&fbonlnm katim tend to increase 
its chemical stability atii also to flatten it* 0 a^ cT^ k 0*# 
fro presence of a oaa?t>o^ i ion as a substituent in the 
m ^ m t ' m  Isbien renders it'a Ibet&Xne# x 0^ «lict is 
stated'to possess least potential energy if it mist&ins a 
'PTpa^dsl-cOnfigwrationi %Ms-' leais' to retention of con*
figuration*-" 'ftm m  ©tateiaents ate iuoonoord^iee witli the '- 
experimental rtmilte of hf€r#l|nis e ^ ’aicoholysis of tee 
v a r io u s  s e c o n d a r y  h a l i d e s  s t i ^ a r i s e i  i n  t e e  f o l l o w i n g  t a b l e  ' ■ 
'■(Busiesi'■'togoldf-and compters# 3* i®S7ii 110S)
II ia CXSMoH* Sal ' Effect on eonfig^*
f&rpf*.- B^ JL*
■^ 11,3 Xnimrsion Eacetf; * XntorsiOB
■■■■etas- ■* . tego ?* * * ■
coon coora*- * not taowiw .
Oof ■ Eetention#i
Discussion*’
fiMJtt teia-review It appear# trnf there i# stestantlaX 
agreement' #n I M  ^ chanism invbivi-i in those reactions wMeh 
result in'1 M«j* degree of optical inversion* %fm complexes . 
postulated la the UBion^exOhamge reactions of isbuyou m d
MdX%ip»$. to Pclaxjyi and Bar^ aim1# negative mechanism* la
Olson*# view, and in the E^2 nocimalem of liaises and XmgeXd 
arc csccntially similar# As tt tetttoy tec underlying o-iust- 
b£' sneh linear agglomeration is poi^ r*. or ttofc indicated from 
. wavo^mechanlos * is scarcely to be decided on the available
&*** is. Jcfic m m ^ t  views on those reactions
.resulting' in much raoopisatlouf or retention of configuration#
■fire principal difficulties arisej on the Ionisation of 
organic mtii .m./tec- optical stability of carbon
ions*
Pigsoolation'bf/tr ^^ie. 0,0^ 01?ttde*
this prellmirmy fission of a mt&eeuXe ..info ions*, in 
:,yepX&ieiimt. 'reactloan* * o«iuXxt#4 by /emyon and rhilllps in 
■testo e^piaaatios of those reactions to ttioh configuration is 
retaimd# by f&lanyi and Borgmm for iholr Positive 
m & m & m : *  and by E u ^ s  in# XngoXd for the S^X srclmmlsis# ' 
too beam cortestM on energetic groups* mills and Itoyer- 
|#.*A*a*s* i w u  ||* S5O0J have indicated that no process - 
which tahff place below X&0# cam involve a dissociation: into ' 
radicles needing more than £§**3© % *  eul»*/iaol*.-. ,:©Xaoii .
{X* Oisem# Hsys* 1933* it- 418) taking for Um dissociation, into 
neutral free radicals. the mhm oi ©Qf.kg#. euXa* (approx*)* 
fee to failing* - fSmt - t w i c e  this; .#»&rgy is
necessarx-for dissociation into ions* ,;. dXsan.aM Halford , 
(i*iU0»S* Xf3f* Sft £014} hare also reinterpreted tine binotic • 
eiridenoe of the hyfeollysis of tertiary butfl chloride in smch 
a mnner that a, MsoXecixlar melanism it- indicated, it having 
tmm interpreted hf ta§bes as .a. typical miriol.eetil&r
(aJtJ l^olysla W *  1336* .855}* ‘ ".
■' l
Suites and. Imgold. in the original, exposition of .their , 
febstituiicit ilm* eit* l§os) regard aolration m  '
providing th# «Hvfc7 nooosaarf for ionisation to proceed| - - 
■mtrnj§M m .certain degree of orttnflon of the polarised lin&t- 
%h® Increasing solvation due to the separating electric elmrgfe 
oontfitetii m fall of energy * hieii St »re rapid tMa the rise 
t h a t : w o a M  h a ? e  o c c u r r e d  i n  th ©  a b s e n c e  o f  s o l m t f o n i  t h i s  
condition satisfied, a slow ionisation reamIts*1* lenfon anl
Phillips ■'($* 1930* XS765 eoncln&sa that the spontaneous: ■ 
teanaformtion of (**) phon^Xsethflcarhtajl p*tolueno<*
0axpi3.imto smt$ .;dx*f * t e X f ,
^  *
■ I>iJCmfe.0»E0,C IL — > ■,.Fl30rtE0.SOt.»Cr(B„.
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mat imroXft the intermdiat# Xiberatioa of a carbonim Imtion# 
Hils' ionie ■ fissioii and the .raoestsatioii of the liberated iutiea 
' be ejected to ooeur »r# readily in derimilwt of: 
a#plioiiy'l#etMno than in those of pnrely aliplmtie h^roearhons 
owing'to the eleetron^reXeaae of the phenol 'group iHeg&ot a M
X ^ g o M f - l o o t  e l l ; *  1 03 *? }* t o  v ie w  o f  t b s  o r l t i e i f i s a  o n  to o  
dissociation of organic rsoXeouXos# it appeared desirable to 
furttiw Investigate the »ctoajUm of this reaction, and sueti. an ■ 
i n v e s t i g a t i o n  t o  d e s c r ib e d  t o  t o r t  IX #  
fhe Ontloal Stability of Carbon Xona*
Ptnplte a zm$&& of to vest! gallons, tte optical stability 
of ito earbon-anien is not jot decided# ©10 work of lute, and . 
41toeeht CBer* 1027# 60# 1207I and Stotosr and Young {jfJWCfS*, 
1230# 63# 3533) on the optically active salts of nitre* 
confounds M s  been rendered uncertain %  tte failure to .obtain:;/ 
cat! a fact cry analytical figures fop these ocmteomida and, by tte
proposal of alternative structures # (Sigdwiekto ^Organic ,' ■
1 *  ' "
Ch&sstotry of iltrogen11 1237 ♦• p* 23©)f
fte eartes^anion is tto electron^tooner of the suXpboxides # 
which were resolved by Phillips# |X* 1325# 25521 Harrison,., , 
ISfeayon and 'MilUXpa JT* 122S# 2073)#
a  \  a  \  a  v
' !' ■ b  ** 6  I  t o  B |  b  Si I  ■■'■■:.• : ;
0 ^  0 ^  0 ^  p
and also sleotpon^lsos^pic with the asdnrn mw®P
been resolved# too totter fact is ascribed to toe mgnltude 
o f  the ^ c t I  vibrations- of the S k atom t o  . 1,  ^  ^ '
these compounds# A carbon atoia with an ■ ■**V
%
octet# tot linked to three atbns only appears to the carbonate 4 
ion# which# on the average, ua determined by the x^ray analysto
■ - of toloit©* is plamr,■ tot from, the 
i n f r a  r e d  s p e c te r s # . .  i r o s t o r r | l #  f i r  '■
; ''■’V t . ls y s ik *  1 3 2 4 #  2 4 # 5 2 4 )  ■ d c i i i m s t r a t o d :;t t o  
—  ' ■ 1 6 * v
existence a£\a tibraiioii of the carbon atom* . '11
■/\0 ."'"■ • toiM that the m ^ r n  /
'—  6  a n io n *  i f  n e t  p la n a r #  i s  e a s i l y  r a o .# r 4 t# d *
■ ® ^
' 0
; ; ; v ; ; . An alternative* and prolmbXy preferable
e^lamtion of the retention of configuration during the 
ci&eriimtXom of phe»yl*substitutedt liydm^ooirapoands# |e*g*
#t£ayl <£*&&&& late) by thionyl eWorld#** for u&xieh to separation 
of an optically stable carbenmtloa was proposed by fesyom 
ierd fMllip# I loo* '-eit* feans# Faraday See*)* Ima boon • 
suggested by Busies and X&gold floe# ett* 1037)# in which . 
l^e powerful dec troa^release i»banXra of to. pbenyl melons. ' 
portlta an intramolecular reamoacs®®Bt; of t o  ehloraauipMmte 
' t t t o h  i t  f i r s t  p r o d u c e d ! ■ •■ -  •; 1  ^  . ■ .S
,— V "■'■ -^ 3-2 ri^C^ ■Nsa (■ Uc*Ci *:»6
( VcHS*0S — =■ W  I C l j  I Z -
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the CM*! bond forming as the C<*0 bond decays *
; the e^rbonima cation la considered %  Sidgsdejs {*Xhe 
Jbmlemt in Chemistry11* 1033* p* 22§) to bo planar* by 
analogy i&ltU boron trichloride wMoh possesses a ooxtet of 
electrons.! • • lit .dipole m & m b  is seroj that of a tetrahedral • 
pyramid would be equal to that of a single B*01 link* flac 
principal direct- ■etidoaoe that a carbonSum Nation is raeemie 
derives from the' :(#}*eulphimto# cll-sulpbone# rearrangement 
|lnnfoa/and.-ffeiIlips* loo* clt# X§3Q) which has now boon 
subjected to a detailed em*4mfcio» described .in fart XI*
tfevoiopsacnfc of o l o i t e m l o  t&eoxios of iisfer^ioa roactio&a awing 
fcu> p&sfc IS |t^i| I Mi50f of int^atigatior-0 on molccniar 
»swaago»nt of ortioslly m t i m  torpo\ma« feaw appean@&* 
f ts #  » J w i t g r o f  ' to -1 > $  in t r a ^ m o lo e n lm i*
r a f h e y  t M n  i3 | s *  f r o o  c a r b o n  io n s #  f i d s  o m o l t t s l o f t  r o e c i im i .
’ anppOft from a-recent survey of nmnefcroa TOleoular .
■ r o a r f a n g o r B n t a  lay  l a t a o n  |  M o d e r n  o f  O fg a x iie  O l io m is i r y g\*
' IMf * p* 13^1* ■: Hi# reawM&exient Of '. a^jjon^i^y^otitoylallyl 
{mmy'm* fartelige' sna fMllipa C07>' '■ ■
. ■ooaofilaosl in tlM folXvwiu^ section is also fetfa^ ioleouiai*# .
■ a M - H a l l i s  m &  H i t i f  tmve investigated
sotofal ■ of ttat 17*0* is&iieh ineiades ftsc
t2bg> r^Mlele i.ifande^ iBg'froiii t h #  -0 'to ito-1 *  .
propionic aoid .mis- prepared M  tfcd following: reactions ■ 
piffOs^mod witil. Its■.darStmtlimf 1 - - • ■- , ,
Hof m m  and %®$mn § ■ f omfU&si &y sliegiif *
i&m®* 1 § |§ * :1S* m i  i§ 0 %  B § * :- i i ) f  -;Hr 3^ fill Sftft* It^ ! ,
* § - .
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(Joaea and Halils * 
J.A.C.S, 1S2G. 48* 103)
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.flit siitoss &jr*lved from tlx© hydrolysis of fix© isocyanate 
isolattd from the first two. ro^rraaif»»tn. a m  ..that from the 
Bofmm reaction tmd all ihs earn rotatory powerf , It it . 
therefor© probafel© /tMt foil wtfnf ion of configuration had 
^cwred* In fto Jl#t of flit, iSsensslm show if is tmiikelf 
itmf i m & tarpon iom  art liberated ■■•■&$ any. stay©‘of these . ■ 
reactions* this was eorflirad fcy Wallis and fioytr {JVI#0*s* 
1933* 55# £500) tfmf the- eoiffoaad I# the optical aotltrliy of 
Which is dm© to Vleoldtjs of the amito .gronf with flat p#rl<* 
position 8# yields after- a mfmm  inaction* the arise 11 # also 
optimally at flirt and, elaee the m%iiftty d M  not increase witfe;: 
reorystallisatioiit. optically: part.
10#  ^— ■ ’k
i. ce + S7#
r a d i c l e
I I ,  ( a }  *  3 0 0 °  
sannot have been fres at any stage
to iitrameltemiar t^chanisn was .therefor© proposed* in Which 
' 1 . .- , ■- ■■•-■ ■ . / t*
, 0,*> 1.hmul develops &eth® 0.# 6 bond decays# ■
-~0 — CIO
/ 'v "
. ,VN Wf m'
ftoo risrmnitmsf of ikt 4*ccc.*1mtyi c.th0rc.;.cf'.pbe.nol^  m* and
p* ortool. into ulayXafed piieaois* , V  ___ 7 ’ ’
«*g, cxij o,caMa1t — ■?
.' Tty
*i t r. i ; k 'r. . •. • . ' '.
« .c fa d le d  h r Sprang and T a ll is vt f * i# 0 *3* 1031* M * XfXS)* 
fhe aXtyMfod plioBOitf parMaXlf ra#tmited and of the original 
s ig n  o f ro ta tio n  te r#  is o ia fM f ; . tm t 1m poor y ie ld s * '"  I I  m i 
eonsidertd -that th© oaygom atom retains an octet ami that tfc# 
ta§.#tatjl fcafcioa Ed gratae * tmf I© i ewr-metmlly fro© fron ttm 
phexiyl miol^un* :■
' falll#; and Benpnm ft* Org* Chem* 1936* Ju 303) imwstigatod
the .following otaage# |*} P #ma|%l*P^phanyl^nalmtanol on
";:' '....  • a '
treatment with tMonyi elilorido.fioidt A  ^a»#tomyl^p«sie^yl» 
Irattm# and f t ) . *  $1** c h lo rid e *  ■ ■: ■ ilia
oklero^smXptemat© first prefeosd mmy. teM np the confirmtloas •
', m  - ■ ' ■ "
• -gK ' l''v'yS -«v | \  /H :i
. . n > G  *  c {  ■ 03* \ C  *  0 .
Ste/ l l  „„ 11^; p-a
0 'M ci..»o
*51
11th the rem om l o f EGZ ilis r©  is  s s ilm ltto e o w  mi&m&im  o f 
an oloetx»om'pair with its attactod pliemyl grc v# tte latter 
however dots n o t .leave • the sphere, o f  in flu e n ce  o f the m oleeixl#! 
this stags is represented ky* ' .■■
*&*?!
A  atab!# molecule o m  then be formed eltb&r by idimlmilon of
a proton# or by semination w i t h ' the Chlorine atom*
' lo ‘
"It. /Sfc-. ' .--. w ■ ■i '
X C «* 0 (  03? 3 m m
A /  ” ■ k  2
Owing to the . formiioa .of the cyclic. EntPr®Siato# II {abate )■#
ai^ atittatioai- witJi intension oeeur> in offset, at C, M  Cz#'
■'Optical .activity of &y being thereby mintained*
v.. & o  Imres fclf&iions on the raleet&a# rearr&n^mont ■ of. • '• •
optically active molecules described In this section lead
the authors in every case to conclude the change to ho
j.olectOar# It therefore appeared that'the ionio_mctaniam
proposed by Eenyon and fMIlipa for the roarmngonent of'
|«*}ptoi^l^eth^oarl?infi p*toInenoaulphimto into dl#p~teXyl«* .
o^ phei^ ylettiylaulphone m& excepilomlf :■' the eignifioanee • of;
rearran^i^iit for the optical stability of earboi&um tefclone
and. for the possibility of dissolution has feoon. itated
preceding ' sections* and it' appeared d&sirablo to search for
further evidence* ■ She infestifpiticm of this reaction is
descriMd in fart II# ' . ;
• structure and "Reactions of Snhstitnted A1 lyl ticohoig, and 
nelr box lv«r
Jristog from the peenll&n properties of (fja^diwt^jlallyl
aleelioi faille * Iiifsa iM. fMlXIpt# #* .1030# 576} $ •'
■ Imrestlgatloii tti0 pr»opc^ tl#i of -m wmtib&T of otisstitmtei 
kXljl alcohols im©. been $jjp Eoo^mn# fMXllpn a M  -
thel# co*wot»25ea?## - tte roXeenlar m^mn^mont of derifatitee 
of' t^)*a*p33033yl^^a^t^laXlyX aloohol 11} Into- those of 
. 14 } * aleohol: III} '.
■ fti> oi V  m  m oh:'** cBj ; i& on » m  * ca* os^ -
■® ■ '' . ■ ■ " ■; Is
t itv ...#'•••■.•■■■. -A4» * ■ ■
me  ebsertrei t e d t a : M #  mteSlod im detail#- |lo$^0a# fart^Mgt 
#■ 1#1037.*tOf}* ' ! oof moMlo waa iM hydrogen ■"
./.'!#} tii *ei* m n m m  - ^ — ^1*} m  *01*? cut* cs»- ,
"•■’ 3UC0»&H«C-02H otaMlng ■■■'■■■■',*' ©*C0*<HUCCK
G ^  *« rn* ■ "
t3se etonge payoeeeded in solution to y&rX&m eotoents* and 
aXea in oryetaXe of the pnra &t^fcana@f It ms s3ot'ma?X^ dly
promoted by fnervate In tbs» dietoetoto ecm&fcasat.of the solvent* J 
but to aoeeX.erat#d on wising the 'te-s^mtwo^. ' =$he insenaiilirlty I 
to the 4i©toetgto eonstasb and the Mgh dvr^ eo' df retention of 
asfmetry Indleote" tlmt itm iontoattoa doee not-.ooow*- it 
me eonetodecl i&afc the irsOXeeiale adopts a pemidc^eyelto - ' j
tmmtim at tbs tlxpo of reawaagewnt# and that the salon OH*
H- :■ -H' ■ .
was nevesf free fron the infXneneo' of 
/ C N 1
:C the radieXe.O 0 daring .the:
I /^ p--' j ■ .
f li. ^ . w& reawargeimmtv
 ^ Jim m o m m f  of.theoxsetroa dlspXEeoments directing.and 
facilitating ids reaur&ngcrienfc m y  mif fee given# by application 
of the-. Ideas m  such th*. eo^capbon eysieia deirolope& by carton 
and Ingold |*7#€*s* 192a* 0 0 4* 1050}* and lo^ola (Ohm# M v i & m *  
1034# -15* £$©)*/ - t o  ability of . \ . ■ ’
■..  ■ ^ "S' a ."•
; ■- 1 OS * fe «* 01 ■* 12 '
f " . i ; ■
depends' on■ the capacity of G a for electron release* ■ ■ .Since «ur ■ '■
abated by ingoM fine* tit* 1034} ■*m&ical*« stoh to etomyl a t
pv amyl « e  to be .wg&rdect as intrinsic mbiwcfcona of f let irons1*
to''U©*»X -iBtaotlnro of foot of tot# gro^e Ina ■#pSioixyl^ » ■ •
mtfeytollyl eompcmiKlf will b# agalmet ttio. m % ® & m .  o f  decirons ■..
isjr ea* eji^-.ss ■*» es-e-fo-^?fe , , ,
3 I .
: : - -X , ■ :
®h# ne«s«te Of **aetion say# towavejp*. sail into play the ouch 
m m  tttutaaerl* {+?} effect of the property! eentvo and
the ©till mort po^rfaX tf effect of the phenyl melons# .
^  a ,________  ,
: CS— >-CH » C H %  ex ^  fh_? CII,» C/f « Ctt-- Cft * Ph '
J <Cl ^/'J. J U
Tkm ion will fee- stabilised in accordance with the ksom effect 
of mcleO. on the stability of; free, radicals* the '
enlon" 3# taring brnom detached f y «  C* there, is »0 oanso f m  
the *3* effect of .the phenyl melons to continue * and the usual 
*1 effect will do&lmto t o  situation and ‘the tendemy will bo
r a
fo r  th a t form  o f the Io n  represented by ~S~-— 3
ch,+?§- m=i»^ek **■ c • C ’T »’
to pyedosslmtQ • .
22.
as;&&■ anion
the; ■ oosermt&ene of Kenyon * m
{loo* oit*} m/W:m m m  of re&mmgorient oj 
lieiiyl#VWigolliyiallyI alcoholj : :-tfee todreipm
4 the TOmmmn^tmnt
when tills xmrmttge
and foreign anions for the. tetion*
cyclic arrasgemeBt postulated, by lenyon* Part* 
{loo# oil*} permit# of transferreneo of aswme
atom frtaetiemblJi it i^m the
I
r.;-..■6m'::' , 
....reaction B*
la.. . ■, 
alecfenlie adlutltts* 
~t^thylaXlyl 
faydroipo phiimlatf ■imfiilf 
r^eaction 1* ; passes Into
a »rothyl*allyl ether# and it was suggested that fcMa
■ m y  occur by tbs forestall!jag- of tim j&cpatlng anion by the 
0!3e^  anion, which wast entw as above freaction £)* U xob
• the products of rearrangement (reaction 1} and of external
• : M d i t i m  Inaction 0) wstrfce of - opposite- configuration!
 ^' M s  tit e.rastmto3 to It is therefore
concluded that although an aspect of the resetloo sseoh&niaia , 
is conveniently ropreseated by tte 'ionic notation# the 
stereochemistry of the rearrangement domuds a. 07clie 
• ecmttipmtlan In which the Ians are sever Mnailcally free#
■ . Is addition to these vo&vx*&n&'*&nfa ^ the optically 
aelifo substituted allyl alcohols present other noteworthy 
optical atsd,..cbe3K£ica3L properties# Hills# Kenyon and fhilllps 
(loo# clU) found ( *) a^dtoethylallfl alcohol to undergo 
oxtraoriinaflly erratic ssutarotation# o#g*, one enisle 
changed from a * 0#S3° to *0#08r (1, 1*0} in 14 days# 
tfter: smili chances however# the alcohol was still of the 
©ririimX optical purity, since it field##. the hydrogen ■ ! 
phtlmli# estff of approximate optical purity# • .She optical 
, purity of the- original INHa^dtee thy X~aXIyX alcohol ms 
demonstrated by roduetion to optically pure :«thyl-s*propfl.-
■ fc&rM&oi* ■ .fhe repl cement reactions of the derimtivec of
£4*
of Its ehlorlde and the
displacement of its hydrogen phthalie otter by carboxyXIc
acids' and alcohols# arc cliaractoriood by groat loco in
. optical purity#
 ^It therefore appeared that the reactions of substituted
ally! alcohols might contain examples of intramolecular
rearrangement and also of reactions la which masenorlO ions 
   /
B# Off * Off * Off # E were involved, and that some indications
of the source of the optical anosolies might also h#
\
encountered n*Fropylpropenyloarbinol* Off^ « C/f^ # Offi# CXr(on}» 
Clf sa oil# 01^  was selected and a study of its physical 
properties aa4 reactions la described In fart tit «&&?$ also 
’ is .given: m discussion of W m  structure and properties of 
'\sahatltUi,oct ally! alcohols in 1#
.■■ it 1ms toon  ir l io a te d  in fart 1 ttmt tlxe 
of, into &i*p«
.tolyieaepjao®^^ ;f tonyon and ' M l l i p #  3f# • ,
^-:aj5?d):-
’ ? a  f  . . "■ ‘ n ".■■ ■ v
f U  €>
O*S«*0 Hn . yfhimQV. SO * 0 EL
11 I ‘ •.77 .
1*0 •
S~i ■ ' .
® s
.- ___* J^G*S* 0 ln . . : :
)• I ’ 1dl*Lo\|r ■
. -• 0 ■ ■
U  o f  a igp ificm n^a  because i t  provides- I t m B est d ire c t ■ 
ovito&O® t lm t a <wbemlua Im ticm  is  racem e* : ■ Ito t& e r*  tlm  
io & le  tseclmaiam proposed ia  alm ost m lep©  osjorigst; m olecular 
roa rraB ^m cu tS f and tfa® ■d is s o c ia tio n  o f miyxnlc sioloeulos 
1ms been su b jec t to  adverse c r i t ic  lea# -fl?a 'rearraugoriB ut 
te c  th e re fo re  bmn SiaSxJLtted to  fu r th e r  stody*
. tt®  ■’ rearrsia0®E3©at o f the  o ite r  lias been
iiaing ester prepared froia f^ ip&onytootliirloarfeisoX 
to v iu g  a § 4 0 l^X X ^ iX , J tlx# e a te r laaod, by ito y o a  and
l i i i l l i p o  f lo e *  $Xfc*i was prepared from  oapb iaa l of *
-If- ,
S*O0# (Ij 0*25}« tts solid product of the rearran^ewnt#
re c r fs ta lllE o d  mm- alcohol, gives optiosXXy
A i
in a c tiv e  p»to ly l^^pb0ay3 j*su lpbouo in  S3 p e r coat y ie ld #  ■
Or*.**0#
i, I
s\2Sabte I records to# ■■tesuXia o f m t o g  
dl*amlpMmio in a fartotf of aoltosta at labo, toory t M  
#iemtef. to^ar&tares *; ,y tte solutions used oontato ; 
appio\Jmt^iy $g* of sulphinats to 20 0 *0 * of solvent* •' f t m  
fields reiOfd#d ate ' jsoreontiigaa of;; too /fluids: totioti ■ woiM’ ”. 
.tew teas: totolrol |f all to# euXpteaats Imcl teauoanterted 
into too dariv&tiv#.to $te&tio&#.:
fkm data to table X Mhm tMt deo opposition tnwi at . -. 
atomtoi tes^r stupe** - ; ite. fwmtias of dtop^toifMtoiilphoEidQ 
w t  aoeomtod foi^ f %  tenyou and. fMiltei floe* elf*}# by to#’/ 
eug^stlen-.itet ms^MxtM m t m *$ eati ieeoiipe®# amXogously ■ to 
'too wtll M o w  t^ansfo'smtion of auXplatoto aeidat
m  altwimtite mod# of i m m t i m  of ttefiisuXptedde to by 
to# i#oosi|>o$itloii Of p?toXm»©suXpte$&o acid formed* together 
tito styrene* by too - tterwl .dsoosspssiiloo of' ttoesfc®##.
■ . m f era# *0*20*0, iiy oh* . * 07i7#.ao*oif#
j^foXyX*a*ptenyXs^ la stefeXs ^.fc. SO? being recovered
tmotehgad after heating at ttefc tosijoratm*# for 04 hours# to 
tte teiogenaomi atete/.rad is tetrotenaan# aototios* flio . . *' 
result# of; to# s&portoont# oonteofcsd at room toasperatwo, 
ladioat# that to# roarrangomost is fa towed in solvent of 
hi#i:dlileotoio oonotasf#;'
Ste moat -tofotirablo' yield of suXphon# is obtained to 
farnlo; acid .'Id #c#- S7)| too pure sold ia kaown to exist irery 
X&rgsXy as to# dimsrldo {Sidgflek* - ton#’' Bops* 1951# p» 11$) *
/O(Sy0 ' ■ . to# of heiri.
H . c ^  L n  i n  e .  P K . « *  a .
b4IW acid factions only as a solvent* then
aoilw la added, a large .mitire mas of firmto
is. intoMweed* and too principal product is phesftoathyl* ; 
eapbinyl forwie# M s  reswit.*. and the' inf tamo# of - •' 
die lei trie constant are in harmony with the suggestion 
that too':roarrangoiient ooeurs wia ionisation, to# added' ■ 
formt# anions coiapeting with the aulpMsyl anion for to# 
free carbonium katicmo#
V
L
U^Diiii i 1.
bQJLWUv#'
MWf »*4> *•
jhexBrlcsethtt
Sddiiia
ijr« (Ti w i»j( i j»
3*#en. %mt ■ teae licit &l
X* fo.P #
lima
Ithfl ©tfe03?" 
Baku tritli t-~
s§i»nt SUi
OU»LJJXAUXiB* £ B*?/!4 j Si
c l ^ r e n e *  t r a c e  -
sBlpMnate
23?
mtf. ftv I #&>
I P* #»<
CG &
t*§
deec§# *3
#■ aoM «*$
Ra*
h for*4c
4
So-Siura potatoes#*-. 
8”lpbtr*ite & ■ it*
fo?rt<5
*M?> *#*4
Bn
;mte*?ISf
acid ^
m$
form to *62$ 
29#
trace
wan recovered rniohanged aft or 20 daft f;r#m
rear3?;angt^ iit.i
1027 #p*
fmbXo.ff records ttof. products of tea raawanpsBat a# 
itso (*) sulphimt#* using solutions of tec .#&$© aamtnti^attasss 
mt i&ost ac^ifeea %n table I*. . fhe- Mfji fiaM af ■
ioaetiw smiptioBo proiuael fey tfe# m&mmigsmnt of tfee I «*}■** 
suS#himbo la formic acid solution is a. convincing ®&x&trm1£m 
of Isayon *aia Phillips * observation ttrni the reaction is 
fey raoenisatloa* .
presence, of b®0m & foraai# anil ... !
: 1bo Re&rrangesaeiafc of I
.lirfornic aeid m M M m ' i m
tO-5i^ a:fj^ fc0lt5anosiilpfeiMlO». ■
| optically aotit# pw®$m%& #11 feraed with of eonfigumtioiuj
iaiwst Wmmlc acid. R.CQ*:a in
?t*co^%
FrOdllOt
Boilon £*► 
tOltSBRSlJjfjb
imtt in
!-r.l :;uc^),ji _*
1 ;H*p* ..-
Il#j> #
Rotatoapy.
recorded
rotatory
power*
75
137-1&0®
% m m
, . #*.*
IS
110-115* , .**'
m  
- #»
CO
3*54*
.##■ -1
.#*' -
. 1 0
Ii7»l2i®
,;fi
..*»'
es ;
fiiX
> ■'
#’ / - »6S*6* ■."<*0*47*
nil. ■ •#» 63 ' Bt ■■‘X '
Miring mjdsmam rota tori* power ms, wsM in
; fha solM reaction product. contained m M#.. .proportion
t which m&& purification of the sulphas# difficult#
■SX#
1.
"fa© .ai-s-olpbena 1ms ISA** aafi sulplioas of Ca 103°: 
ift sMoj-sfom (I*- S*0| cf O.e) has m*p» 124-123° (Jteason aad.
.•■ W it;- '***• ”
thiiitps*-; lee* ett*) ■ V
§(a}$4$%’p£ tet mxlphom tn chlog^form |xt:#*0| e|: 2*©S)j
a i40x of; to formte fl, 0*330)#
(»Jf?h#nyl3^thyl©urfeinyX fowite M s  tte cam eenflfppatioii 
as the |*J*esrhim l  t m c m m ®  it Is convofted ■ into' th© ■ t*}■<*.
. oarfeimi-fey faponifieutien* ■& process white does not disturb
tee boa§i§ of tee uapuiieirM carbon atom {Ko3£&erg,B
tee reeter&sxa p^oeosed by Irgold and Sunted, {J# li3i* TCi)#-
€)
■ ■ M ■ • >0 '•
- - *039^--- > '*ff-0£-- -*0lP : .
■ V©S. . :■. N<n . / .
o #  + a s — » son * «#* -x
v 'te  t i t i '  l l m %  c o s fte ii by feianyi and Ssaba {frans*. ■
. faradaf Roc# if34* g£# 303}* ftief dissolved tedium tm 
mtep of which tee /c/g ratio had been altered slightly by 
m diffusion metee&tf • this solution wta employed bo saponify •
. um$i sestet#, tee resistant amyl alcohol m m  dehydratcd by p^dag 
. oirer .barnite Mated to 40§#,  and this water a fte r purification , 
ms found to possess & nersmi-mlue far 0^/q/8 .,' indicafia^.1 
that tee fmastod* bydrasyl lost bad not combined with the 
amyl radical, .and teat tee- bond in not disturbed
.■ durtoj s bonification  * „' |fh t form to .was prepared by moans . ■
■ of tee miwod anhydride of fonalc 'and act tie acidsf " tee
■ •.present o^eriwaat indicates teat, as is to te expoeted but
tat not previously been desmstratcS# this anhydride reacts
in  £&& sircgle stcM anhydrides) ♦ i
■■ fommta forw d #tirisg j
' i * ■'. - ■ ? ■ ■ ■  * V . ■'• •-.. . j;
tbs' ®f ( * ) * * . j
in  Of sodium l i » t f  tea*.' iten# the cs*'o co u n ter-
- ' * i *■ r
figuration m  tM .» sulpMnite* '•; furious s^lanaiions o f - : ■?
■ ’ ' i ' ■« ■ ' -r- ■ • _ . .  K . s ' j'
retention' o f ■ &sya»iry ter# boon adfaisoed and are deserited ■ j
in  ta r t E fts ie r  ^Modern fteorieo i a iit :% iieaX  S ta b ility  of' S
fe tte r  Iona1) !  ■ i&sy are ite  suggestions o f Kenyon and : . 1
fMXXipa ffram * feraday goo* loo* § it * |  postulating to# " - ■ j
successive inversions* m  tte  ~iiterai£ois of an optically $t&$X$ j 
mr'hm  &&Eo»* and tttoa# of Jfu Jies# Xngolcl and co^norlcart : |
Clou# j i t *  X§37) r#® iriB g  IJ tem tio it of a %' ’
in  itaieti. the M i&rlag - 
group and ite  'group to te  replaced are t e l i  m  tte  satae sM# 
of ilia asyiiteirle &fcc&s* ■ Bono of ite-se appears . ' j
applicable to t t t  Resent ro^otiou# . ■ - j
... itdpM M e m%m®. of dptioaiiy aefei^'alcohols # temimp* j
■- ■ ••'■'■ ■. ■ ■ : : . ■. '■ /■ ; .1
undergo reactions- aml^cona to tto  saponification or alooiaolysls j.
o f ©artoo^yilo estops* In  tfc&eh tfc» tiM&fc of ito  aayiratrio  .' j
c*rfeoa a t®  aw  0Ot:di0tnrt)ed# v.’Foap ©mmpie, (*}*ptonyl*
2^ tliyioarMnyXp»toXmtwsnXpMiiat#: undergoes alcotolysls' in  ■
ethyl alcoholic solution: :{Kmfom is !  P h illip s9 3« 10S0* loo. eit#V
wilti oois^lato peiamlton of o tn fii^ a iio n #  ■ M to medium acetate :
in  aeotie' acid solution {flame t  and f*JUfeS# 1037*
69* B5S6) a solution of sodima formate in  formic M id  i t  basic#**** ,
resembling aqueous ~ sodium hy&roadLd# ■ in  that i t  oostaint Sodium 
ions ^  anions in  o^tiliralent aiaount# and. tte  ®cliasooiat€id, aoid
03*.
eerreapcm&iag to these unions* . ■ It tan*- therefore* react with 
the smifMnio ester is a stellar-way to the hydrolysis of. 
t^hylltJa^ p^ toimoBasiilrjMriOacyppopioimte' to ethyl d*tee|abt . .
fey atwbw sodium hydroxide jMrrard* Kenyon and Phillips*. ’
' I# ISIf :* 3M|* yielding f thyloarblnyl formate without' 
distafene# of the bonds of the .ayyrnstrle earhon'at® and 
itorefore moenfcaj&n&fced by the (*)esiw*- At the' warn# ttes 
the dl*f©r»be. £s produced by the. InterMtlon of the liberated 
phenylw^ijrloaphlByl katloim rlth -f ermte anions* She #mi 
of these-two processes is • tbs •. fora* * tlon of {«*} JdX*formte 
with a040%^t^^' iXf9*#i)* Slxise the optically pure ester 1ms 
a0^g^4i*ii# |1 $#84} * 1% 1® concluded tlmt apxsmte&tely SOfl 
-#£ the format# is optically motive and produced fey ffewolyBis*# 
and the reminder Is produced from the liberated t M  .imodiatoly 
yaeett&ssd earfeoniwm tatiens*
' • iMs sucoostion'' Is swppopfM fey the results , of the 
e$p«pi*a©&t Im ferial# acit solution, la the presence of sodim. • 
p*tslueno«lpliinate .(fable 11) * :■ 'fopmto .£oas are present- la 
this solution as IS shown fey t M  -tegb yield. of formate {62,«}
. oet^iirM with the low yield of, formats -in foraio aoM' mione 
ffafeles l' ani -11)* ■ • fifee fUrmia- ■ proMeed* hOvevor* iS' ml»st'.
■:entirely-raeemie* because the rmtifen ^hlih ,
results In ihs foasation of optiomliy active fsrmto- Is repressed 
■fey the prose®# of its products * sulpldnit soM#
■ and,its anion*" ■ -■:
, Eh# observations described above support .the suggestioii 
. tlmt the eoows to E .prepoMerati^eztent .vis .
. .ionisation but the of {*)MX*p*tolyl*a^
34.
w&tfb&M in f ; $$.©!& ,fepim§ to® of to© #mlpMimt#
in .to#' prosomo# #f - iMiisi f ilwstlmt ® o all purl of tlie
a foment tan ©ccw If an altermtirs rcmto* fla© jf^ jsulphon©
Ima. to© asm# m  feeo&as©
?v * ' " ' . . . •  •
St mm M  oMtlnea from tlm $*■) ea*fe£ao& If two ttsoces&lw ;
r#attsonst .i©l& of mhXch of coruscation*
yigf eoareraion of tlio |*)earliBoX mt© tlm C^ lclilorMo .
.iWsmgm*. iMSSSpa amt f&flor# loo# oil..*}' mad eoarorftiem- of .
IMa Sal# to© fltefoa tai aiiiipa* J* li$%
*,
ir
CrJIeFW ■01 : - " - P  » OIDMla* Cl + so +
,. . nwytiifi'.
M  
%
*\ T&'' i'
7 7
- 8
S^C.Sl o C fl *S0 , ClEeHh, ♦ SaCX ■Z/. S» y 7 *-
■ I*}
;13a&- Ims ■ tterofo^e too same tonfigpmtioa as to©
toSeh it prepared from to© f*)*eafb|a©'l If 
oalorifloalloa will p*tolti©mtt0L|Mi^ Sol3lO!ride«
tiko l10 formtion of (»)?©mat© described above, the {*}» 
siiiploa#: eamot 1m doited from the {*)suXpMnat© tsy' ■ 
roplaooJiBat ftaotSoaa* - It la therefore ©GneXn&ed toat to© 
isSjtart of t*•} *iiad dl*stilphono. is forced If inteimolooaMr 
•'Willi refcoatioa of ooafiguraltoa and partial 
rac$&lmtlQ& Sllte. to© deawitooii %' $$**&$ and ■
fSaSXSs lloe* oil*) and. isalll# aact Bowaa {loo* : Wmm ,
rtarranipmoBli are In W&% I*}' rIa IISeifp# of"SSt. :W#f
tf tfca 0-0 bosa s M  f02?mtlo& of .fbn $*s tocgtf oacto* - 
siimltemo owly * IMs proses# was «§pstocl by Wallis asd 
Moyor fits* siiif ; alas to-fwt l! at Hit jascbsmism #f fist 
fsfmas If-all flit f*jMX-snlptoBt.
bhtalsM la. fa«ie acid ** sodlwm £0r»b# solution. it 
proceed by tot»t!olesiiai* &pp3*ozImtoly
;lS#f tf tbs f-J stlti^raf# wie^gttt flit l&fcronolecwlay 
■■prwaaa wader fc&eso eoralflonaf -tto raotnio of flit
■ ttalphosaa ■ obfatot.i m„ hoover* ft is part from 
a^ pfitsyleflyS kxiritm wliieli fall to matt wit-ti forests- Ims*
If is litoif flmt f M  rsarmsgtmsf of tbs 
fit ioalsation is mw&lf aeooi^maio# by a sto&y intro**
_ .js&XotiiJte- yeawsa^swat.» Sfot optimally aetir© sulphont it 
more. soluble ibmn tM ’ form |. leayon end fMllipe >
?»: lost*. loo# sit*I. sil by »o^smillt%tios a roeeirit ■
• ppo&w&t would-fet oMaissi fe*aa a of wry low
rotatory power* fta origlmX ©^Imitation of flat
■ roaroaii|p®eBb m y  sow be smbeMsi at follows I -
because the earbotiim Ismfcioa dost .rob become froei . ftiJlon
wlpMn&te
,-j activated -
attlphimte -
Ionisation
{mmvsihtm} ■■ 
r&eesdsatlou
(irreversible) ■• solvated
. ! “* 4 i*m«*loss
recossbiua't Ida 
(irreveroIblo)
$uXpbOtt*») M bob reaction,
KmJoF reaction* 
losle with 
jpaetE&sati m*
I lr t ir nolc owl 3 v * 
) ■ ¥lth retortion
| of Ot afigwrotlOB*
Support for- the above scheme is given by observations
of tbs mutarotatlon of solutions of the (-) swlphinat© in
formic acid, 'in which the rearrangement-takes place most.
■readily# ■ and in aeetonitrila solution in which it does mot
occur# The results are given in. fable III# The observed '
rotatory power of the solution in formic a eld falls from '
/id Blmtes after dissolution |a§4^ * 6-*f#
extrapolated to- mtm time) to after 75 mine#* but
■only a small amount (approx# 10|S yield) of pbenylmetfcylcarblnyl
formate- Is formed during this time, the rest-of .the sulphinat©
being recovered and having after isolation ■ from the solution
■ in'ethyl alcohol c,!#!)! ' -the original-
®u3.j»Mnate had [ajl^-84,20 (1,2.0; c, 5.13). a s
imiarotabion is- therefore.not due to racemlsation or to
re-action of the sulphinate, and is too' rapid'to be reasonably
ascribed to variation of the specific rotatory .power of the
suipklnate as ’ a result of its dteini*k«a concentration.
The mtapotatlom is duo to' a reversible modif ication'of the
environment of the asymmetric carbon, or sulphur atoms# of the
©ulphimte molecule, occurring in solution# It lean therefor©
bo ascribed to, an incipient disturbance of the molecule,
prior to ionisation# corresponding to the stag#- described m
solvation In the above scheme*. Solvation in this sense
Implies# not only the attraction of solvent molecules by
the. solute* but also enhanced reactivity of the solute* and
formation of u row structure* • Evidence of the-second stag#
of the' Ionic mechanism# reversible ionisation accompanied by
. 37. . .
*«.e*iBieatl<m» 1* given-toy the observation that the sulphinat a 
recovered' from solution' in formic m o l d  after 75 minutes h m  ' 
lost tSfi of its rotatory p o w e r *  The third, stags of this 
mechanism la established h j  the. formation' of dl-sulphone*
fb# solution of -the (-jMl-aulphlmate In aoetonttrlie* on 
the other hand, remains unchanged In rotatory power* %$03-i#4S0' 
|1; E*0| during 0S ;hows* fhe eulphinats'.recovered
.from tM® sol ul Ion -after $$& hows has Mjl*f*70#3# In. 
ethyl aloohol^ ' fly'ttOi. ox 4*8Si| " the.,.-original ' aulphimt#.' -
ted --fa)?0*>70*S% in ethyl eleohel (1 t*0# erS * # ) # ’ - *These ..
..v:.,.;.._.54Sl........  . ' 7 ;:
Ohforvatloro are In harmony-with "the fact in this
solvent the re&rrongewnt does not taka place* The - 
subsequent deereesein rotation la 'lit tel the general"' - :T|"
instability of tulphinle,esters, rasuiting to deeowpositlon 
( such as oeewred on heating a ' solution of t M ;dl-sulphImate 
ln':eee.tbnitrile)'# and raeemiestlcm#-.' ..After idi jbours;iltfe« .’ 
rotatory power, .ef.the. solution fells to ■ & § $ $ $ * % * % & * imd tha 
suXphlnsts recovered from. the. solution at that time.has 
C«J94gi-43.6* im ethyl alcohol fl, £ *0| - e 4,88).«..:;-.:-‘ .
t A M M  X X X .
3£ut*rQt&tle& of ^ solutions of lae^ orofc&fcory pMnflBOtfefiearMmfl
in formic acid and in ■ seefco&itrile*
■ . % ;:0*6*..' er  23.il*
■ in aij*c»
': (Jyi 2f ■,'d# 13*6) *
Mine#'of ter
' dissolution* IS&ws - after ■
diesolution.
f r p O
■ so ■ -3*92* - . 0 .  ^ , v; •0*40®
40 ■ —2 .41 1.5 -9.44 .
f ;■ TO ' ■ *0#90 11*25.
25.5 
> 42*5 ■
ta .■=..:
--0.40
—0*44
-9.45
*9.00
In ethereal solution in the pre sense of potassium 
carbonate, the sulpMnate sMwi «ten gi?e«to stability*
.A solution of the t*)-#dl«*ester in ether, .having ■
■fl i#$I 0 11*4} when freshly prepared undergoes little 
■■change in rotatory whets kept ever anhydrous potassium
: carbonate: cluriBg 0O days* , being then -*S3..*2<$a* ■ •. fho' ;
.jraXphifiate la recovered from tMi solution .with tridiminished 
rotatory power* Hie' Xaevorotatory aulphlmt© undergoes. 
.isu&arot&tion • in fr^ ralc mold solution in the presence of 
sodium format# and sodium p-»toluen#emlpMaafce* and in. 
.nitrobnnsnn# solution {ftbi# I?}, but the results earnot 
be j^eeisely'Interpreted because certain of the pro duets 
formsd under thus# conditions are optically s. at lira* ■
Prom the study of this rearrangement it is concluded 
' that the major part of the reaction proceeds by a 
■mehanlam, involving dissociation into free lonsf a M  in 
acoordagies with its ionic mechanism the rearrangement is ' 
sensitive;'to the dielectric constant of'the medium, and to 
•the. solvating power of individual solvente| the latter property 
can be related to the preliminary mt&rotation ot solutions ■
■of the- (~) smlpMnate* 'fhe■ earboaiu* kations are free#’ 
sine# they may be trapped by added foreign aniens (format*
"ion)# and when the aide*reaetlon of *formolyslsf is 
suppressed by addition of Its product * sulpMntc acid#, the 
formate Isolated is optically Inactive* IMnee* the 
'.s&rbontum kation Is racemie, in confirmation of the evidence 
that the sulpbone normally produced is optically'inactive*
of .majo* j
a m i t h ®  ®f m smbsitia^ intra-
, moleeml&r're&rramgemsmt-, wltji.^tentioa of ecmfI|pxrat 1 oil# •
: ■ I f f l  H I ,
.H * v. v" '
tfeaettofis* O p t i  m l  ' T r o p m T t t B m end Structure of 
C *)«>¥*»t v opylpropenplo&rblno 1 mud, its Periycttires* and of 
d xbstttmted Allyl AleehoXe in general*
‘intro duet I on* ■
. the mm®mX~ properties of' (*)ayw&imetfcy1 elljl 
'aioohol ( I )  (MXX§*: tonyon and PM lltpa* loe* ©it*) bar# 
boon. briefly &e«enifee& in Part I*
I ■ oit* 0i/*OTtoH}*e^  w  €.mt^ &»4 0h(oh)«ch,
It .Pfe*CS ** Cf|*CEtaRhCH3 . f ■ GHs*<B*Gtt* OB(OIf)*#
' ill Cff3*GH.« Clf*CB(OS)*Ph
■ subsequently’ft) and 
■ alcohol*' (II) (Kenyon# Partridge «md Phillips* J* 1936* B§)* 
<*)a~phenyl~y~®etfcyX8llyX alcohol (lit) (fe»y«m* Partridge
ili Phillips, I# X@5V* SK>?) and’(*) and {<•) <^*triffiethyl*.
- .2, ■ 'v . ; % :
ally! aleofcol (Euveen m &  Kenyon, *T* 1936* X4SX}* were
prepared and. efforts were primrllj.dir©©te4 t@ as
s^eritsenbai istn% of their reactions* In particular of the
interesting .reerrar^emant of derivativea ef,lXX\ into'-those
of it* (Kenyon* Partridge and Phillips* loe# eit. 1937,
described in P^rtl)* ■ *Pto© ofelorido' of (^)s^imatbylallyi 
alcohol 11) was found t o undergo hydrolysis with great 
#«$#> merely on' shaking with a ©old aqueous suspension of 
cmlelmti carbonate* fielding an alcohol of which*
however* yielded an optically Inactive hyd^gen phthalio
4P «.
ester* (Kills* ICetijoa and Phillips* loo* cit) • ■ fhese authors 
further found# (mpublished Investigation) that the hydrogen 
pbtbalie and feeusoi© asters undergo replacement reactions 
with earbo&ylic a elds ami alcohols* yielding ajf^ dim© t bylallyl 
esters and ethers * ffee most striking featwe is the great loss 
of optical parity dicing then© reactions| some results are 
Indies tod in tbs following' scheme i
(+}a^ ~dimsthyiallyl. hydrogen phthalatc *
ft C0QH
mUCQJU 
 ^ bu \m
Formate jr loot ate* Bntjl.lther Methyl Ether#
{0*7jl} 0*8# Opt* pur#* 8# Opt# jrnre* 6# Opt* pare.
Opt*, pure#
Eenyo-n* Partridge and Phillips {loo* elt* 1937} also observed
the following, exchange reactloai
Fb*CH*C//; Cjf/Ke _*£2 Ph. Off *  Off* 0110
as^ o.CfcS^ .ooio ■ «b» ftXa.'
. d. {opt* pure) - 1* {B^ opt* .pure) •
again mmmpm led by much lo s t o f o p tica l p u r ity *
■ fhe d i f f ic u l t y  in  In te rp re ting  the mechanism o f ■ ■ ■ ■
yeplaeement reactions o f c^& im etfcy la lly l derivatives is
enhasieed by the fact that'c and ^  entrance fields the &mm
eberaieaX^rQ&uct* and the-Question as to whether ©nt-rane© in
CX lv the V^positlon resu lts  in  ;:'
Mo •  cSs -  c p *  CIH * Me a
^  ' ■ an o p tic a lly  active deriva tive
cannot' be se ttled*- Conditions
are more favourable In  the replacement reactions o f n*
43. .
propyXpropeayXesrMmel mw studied# since on catalytic !
reduetien of tb© reaction prodoet# tMI .'Optical activity j
duo-to n*pr©pyIprop emyl derivatives Is removed# tout any 
optleal'activity toe to derivatives of propjl*a-methyls1 1 yl
alcohol' porelets as' the optical - activity ©f .-methyl^ n* 
smyloarbimyX derivatives* '
®v
4/ v
»fe« .OS
£
■« IE
&
H§* OTf *CB ** CfUPr ’ 
Derivative of jf**®* 
propyl* a*na&Xly^&Xe©hol
i
m, etf ■ off .S'HT.'Pr 
Derivative of n~pr©pyl* 
prox&nyleerblnol#
1*
, csieCa^lx ■ .
Derivative of {unsjmmotricel) 
ls*m*amyX cardinal % .
Derivative of (symmetrical) 
di*s*propylcarbine!*
■ in view of the possibility of encountering tIts ; .- 
derivatives of ^*n~^Qpyl*€MMthfle&Xj%j&lGoko% during 
tbe reactions of n^propylpropemylcsrbiml# a knowledge ©f; 
the properties of the former alcohol was', desirable f ' it ■ 
has mow been prepared# bya method of son© intrinsic 
''intere at*'described In fart 1XX*: :
"to examlmtlon" ofavailable information'on the 
polarisation effects of the groups present In' n~propyl* 
prcpcnylcarbine! may be attempted# fbe n-propyl group 
wkli'eacert a :>I effect of the loir order- associated with 
primary alkyl .groups# ' fhe aggregate inductive effect of 
.the properiyi group under normal conditions la also electron
'releasing;'as Is demonstrated by the smaller dissociation
41 *
constant of eroteni© mold,as compared with that of, f orate 
aoMt .
Formic# . trans^ero tonic . m~bufcyrie
k x 1*5
tr®ms~ero tonic sold ta stronger than the corresponding 
saturated »*butyric acid# duo apparently to the partial 
': relay of the eleetron^qhsorfeing tendency of the oleflnle 
-centre#
These Inductive effects.-can# however# be dominated at 
:'the time’of reaction by the tautomeric (*T) effect of the 
■ propenyl. group* this effect, -will be. operative in any '" 
reaction in which the substituent 1 tends to dissociate 
as an anioni
These considerations#, ■ and those relating to the 
tendency of various groups# X# to. exist as anions are' 
employed in the account of the reactions of n«*propylpropenyl* 
earbittol and.its derivatives. given In Fart XXI* c
' The resolution of- n^propylpropenylcarbtnol and the ■ 
preparation of its isomer y~m*p:iropy I~.e~me thylallylal coho 1 
are described., in fart XIX*b* The replacement.and other 
reactions are.of m-propylpropenylearhinol and its = 
derivatives m m  given in fart XIX*e* , Am examination., of 
the physical properties of this#..and other ally! alcohols 
and a discussion of their reactivity, and a trueture is • '
presented in fart XXI#d#
CH.—f-CZ C H .P r
d
a
4 5 *
(b>.
8°in.tof .n*Fyop.ylpropenylcarblnol*
<&*»*Propylpropeny 1earb1no1 has been described fey 
Beif '(Ber# 1905# Si# 1603)# and the refractivliy of a pure 
specimen was determined by Auwers, and * estenaaim (Ber*
1921# "54* £993)* A'partial resolution-of the alcohol by 
'. the ’ fractional' crystallisation of the brucine '-salt of Its 
’ hydrogen 'phthalle ester has 'been described by LeVtbne and 
Marker; {I* Mol* Mhcm* 1954* 1Q6» ’ 173) but. the maxiifmm 
rotatory power obtained was only some &$ of that now reported* 
A' satisfactory resolution could not'be' effected by'means’ . 
of the ferucir® salt* although several proceedores* recorded 
In the experimental section* were tried* ’ Complete resolution 
was eventually obtained by fractional crystallisation from 
dry acetone of the strychnine' salt of *. thehydrogen phthalio 
ester* followed by fractional erystalllsation of the 
'.'(v)4dl«ester. obtained by. decomposition of the least-soluble 
fractions of the strychnine salt* producing the {4)hydrogen 
phthalatej the f) hydro gen phth&l&ts was obtained by' V 
combining the (^)+dl*»mterial obtained on decomposing the 
more soluble fractions.: of the strychnine salt with brucine# 
crystallising'the brucine salt# and further reerystallising 
the hydrogen'phthalate obtained on'its'decomposition until 
- optical purity was ’ attained*. ■ The {>)-hydrogen phthalat©
: yielded* when hydrolysed with sodiuoL hydroxide*the - 
corresponding optically motive alcohol# ♦J^ 'n^ propyl1* ■ 
propenylearblnol# the rotatory powers of which are recorded
in Part XXX«d# Tables X*-,XX and XII*
s^* For th# purpose.of describing derivatives#'.it is 
fASSumod.ln this fart, that the {>) alcohol possesses the 
.&*gonflgumtlQnf'' the absolute configuration is unknown*
Also* the rotatory powers are recorded in this' Part* for 
derivative# of configuration* although. in ■ some eases the 
determinations were- made.with the 1* compound*) _
fh# acetic and benzoic esters of the d»alcofeol h a w  "' 
.'been prepared# also the methyl ether (by the. motion of 
methyl ipdM#; on the potassle derivative of the alcohol)* 
and their rotatory powers ar^rreeerJM In fables ¥ ** ¥11 
ffart m*d«) ‘ / \
Since a rearrangement into th# isomeric ^ m-propyl* ■ 
.o*methylallyl alcohol and its derivatives may occur during 
reactions of n^propyl^propenylearhlnol#'It was’ considered' 
desirable,to establish the homogeneity of the.optically 
active alcohol. and esters# since rearrangement .can. talc# 
place both during the production of ’ the 'intermediate ;: 
dl-»hy&rogan phtfcalat© and also during asteriftcation 
of the d~alcohol {Kenyon, Partridge and.Phillips# loo* 
eitU 1§3¥}« Accordingly these substances were reduced 
by hydrogen in. the presence of 'platinum or nickel, catalysts# 
when the optically active'forms yielded.optically inactive 
di»n»propyiearblnol and its esters respectively# indieating 
the original substances to be free from structural 
isomerides# ."
th® •-separation of alcohol *
KMuotton of 'the.earbonyl group in nrsaturated ketones, end 
the ifit#ra0CT0yflon of deometrtoal Xaowgrtdeg Naming anoh 
reduction* ■
, ft Ms been - indl eat ed- In Part IIX * a , tha t a know! e %© of 
the properties of J^n^pr opyl* a~n#tkyXallyl alcohol should 
mssist 1 n.tha interpretation of the reactions of n-propyl*
proptBflesrbinol*,. . dl*^n* F r o p valcohol {!)
M s  now hmm prepared by tte reduction of n-touiyXidene acetone
the eir* and Mans* forms of. the latter were prepared by 
Eeeott and ^ Instead (*F* 1930* 905)* . fb# eiap fora of XI
was .prepared by tbs condensation of. n^buteldebyde with. ' 
ae#tone> and permitting the exothermic reactIon to proceed 
unchecked* , The slow addition of the n~butaldehyd© to a 
■amlad mixture of seeton# and aqueous alkali yields the 
vketel* CEFra(oi)*€H^dOM# which on debydratlon witb 
anhydrous oxalic acid'produces the.trans* form of XX#
■ The ; isomer ides h a w ' different physical ■ constants 'and yield 
different semicarbaaoiaes# ■:
Search wm mad©.for m reagent which would reduce the. 
carbonyl group.-without- reducing, ’the- ethylenlo link* -
■ lie ar we In and Schmidt"- | tamleiu 'X925* 444* 221) /found that 
..aluminium efchoxide reduce a unsaturated aldehyde
unsaturated alcohols* and also that It will reduce a few 
ketones but this reagent,mm insufficiently powerful-to
{ii).
cs?r®icsr ♦ CHtfeQH CHPrasCH * 008®
II*
48.
reduce the fee tone {©'* Aluminium 1 eopro'p&si&e 'has alee been 
employed by Meerwein and Schmidt’ flee*selt*) M  l|
, Fotedorff ; :(^.t angow* -Cfcem* 1SSS* ' 3S* XSB)j " reduction’w&s ” 
■•effected with M i  reagent by the procedure for'reduction 
of 'ketones recently worked out by tumi. |Ser# 1937* 7 0 +  1520)*
: ■ 3 C08|'»^ {cisejudj3 *11 ~f 3 soi#2 " V  {eiif *ii ■ :' 
X»tmd* however* found tbs.t unsa iurs.ted ketones' yielded mainly the 
l$o~propyl ethers of the unsaturated alcohols.first'
'produced* :- Xn 'ih© present instance tbs reaction was stopped 
as soon as the evolution of acetone had markedly diminished* 
and. although some polymerisation was observed* neither the 
isopropyl ether nor' the saturated alcohol '(methyl r~ amyl carb i no! 
w m  encountered* • ' In order to drive the reaction In the 
.direction of the IUE*SV of the equation,' the acetone 1# 
continually distilled, off*''the vapours passing Jkrougli a 
reflux;"condenser through which water' at & $ *  is circulated* 
'’whereby the Isopropyl alcohol is. re turned*
From the product of reduction of.'the ©is- end.of the
■■■.-■■•■ O04j(2 ■'■
trsrn* ketone it'was1found possible in each to isolate 
(by. means'of the hydrogen phtfcalte ester) only-one, and 
the'.'saute* y*n*propyI»«*methylallyl alcohol# Since Eccott 
"and Xilnatead {loo. cl t * 5' found the isomeric lee tones strongly 
resist configurativa change* giving high boiling products with 
alkaline catalysts,.It appears that interconversion of the 
geometrical'lsemerldes occurs'at the stag©' when-the alcohols 
exist as aluminium alttoxides, [CHSe(CH « CS»P^),oJ^Al*
There Is little evidence bearing on the mechanism of the
inter cowershmj it''is noteworthy that -Blwnininm ttlkoxl&m 
are,efficient eataljstB in another reaction involving the 
disturbance of a double bond* the fitamtatton ot.''&ld&h¥&08 
(TltsGbetikOfi *F# RUBBm f h j M * Ghem# Boo# if00* 38* 385)* 
ikeetaldehydc. with'5^  of its weight of an aluminium alftoxide 
is readiXj converted* "in xylene solution, into ethyl seatats,
2 . CE,* CEO -— > . CB^* CO* 0* BzS^ -* (Child and Adklsui*
JVA*C*S4 1925* 46* 30131 " 19S5, 4¥* ;798j* \ . ; .
fho identity of the ^~n«*propyl*u~metbylallyl alcohol was 
demonstrated by catalytic reduction to me thyl »n«* amyl ear b inol *
3*he Separation of Mixtures of n*Pr©pwXpr©penyicapbinol and 
y~n*Propyl* o**methyl allyl alcohol * .
lixtOTet of the isomerlo alcohols, n^propylprepenyX*- 
e&rblnol and ^ ~n~propyl«a~methylallyl alcohol, ware encountered 
as . th# products of certain reactions described in fart XIf#e#
It m i  not found possible to separate imeh adxttrrea .efficiently* 
Mixtures of tbs p*>:enyXurethanes, the p*nitrobensoates and the 
hydrogen phthalates-undergo'little separation by r©«* 
crystallisations ',■.the. hydrogen phthalates of the corresponding 
saturated alcohols, di^n^propylcarbinol and methyl«*n~&m$lc*drv*je{ 
are also difficult to separate,
•■ Physical estimation of the composition of mixtures of 
l^propylptopsnylearbinoX' a n d ’^nrpropyX^a^weth^lellyl.' . 
alcohol was also .not possible owing, to the similarity of the. 
constants of these. Isomers* .
b*p* . . no v . ■. d^ ■
n*propylpr©penylC6rbinol * S4°/15iium* 1*4581 at 18® 0*83 9. at 18°
 ^*n«propyl*<>stethyl&ilyl
aloobol. 1*4391 at 10° 0,834 efclT®
SO, '
fteaetiong of <11* mid j n^ PropjtpropmTlmrhimt * 
■Stability of the Hydrogen. Ihth&Xie and p*Kibrobena©i6'' 
1st©r® of. dl*n«Propylpropenylc<M?bij5ol ■ and dX~ Propyl* 
e>*M«tbyXs!XyX Alcohol*
. Xhe driving force of the apparently spontaneous - 
rearrangement. e.f . o*»phery thyl ■ ally! derivatives.. .
..{Kenyon* ..Partridge'.and Phillips* loo* bit* .'1957) .i« : 
ascribed in Part X* to.the polarigmMXtty of the p h e n o l  
group - which both. facilitates ' the rearrangement and imposes 
the ^ phenyl-a^me fcfcyl arrangement a$ the more stable fora 
of th©,i»t#nsodiate' ion#, fbis driving fore© is absent 
in: the -methyl* n^propyl substituted-ellyl radicals| _.. 
neither of: the alkyl radicals can supply the -*f effect : ' - 
He* Gil’ CH * Cl * Pr of the phenyl nucleus to
of methyl* and n*propyl*...is not widely different* : as is ■ ■ 
B h o m  by.the dissociation constants of. the corresponding 
aelds*
■ - Acid**-.-' ACetie*. n*Bmtyrie* .
,k»10 * 1*8 1*5 v
so'that.' the'difference in stability of the isomeric forms
should, in this case* bo small« ' • Hits® inferences are
born# out by the following 'Observations* =On beating 
dX*a*phenyl*^EjethylalXyl hydrogen phthalate with an equal 
weight of pyridine on the stem-bath for an hour* the sole
product 1® dl* V*phenyl* a*nethylallyl hydrogen pfcthalate
Ms. CH— CE i CH - Fr
facilitate;dissociation#'-, and 
further#. the electron ■ release* ■ 
due to the inductile effect only*X
si#
{ Kenyon* fartrldgsicnd -IiMXlip-s#lo©* ' ©it*)* After elmiXar 
treatment*' 'the. .hydrogen- phthali© esters of' &l~n«*prQ’pyl** 
propemyl earblnol" and - of dl-J'-m~propyl* ««me ihyl~sllyl' alcohol 
were recovered unchanged* " - Also the pc&ttrobensoat© of dl*«&* 
phenyl**^ -methylallyl alcohol after - keeping at 10-0* for 2§ hours 
was completely comment act into ' the p-*»itroben£©at© of dl*^ * 
phenyl**o»*methyl ally! alcohol* ■ • fh# • p**nttrobentoat©s of 
dl»n**propyIpr0penyle&rbinal and dl*** n~ propyl ** a- me thy 1 ally! • 
alcohol - on ’ the other hand. remained unchanged when kept In' the 
molten state "at BO0 for an hour* cooled'and each inoculated 
with a trace of its isomer*''-'''
f he .Occurrence and lachanlsm of f?-a ©crni aa t i on durt mg Hydrolysis 
of, the Hydrogen ffhtfealio'Haters of Optically-..Active substituted 
Allyl ■ Alcohols*.
- It was found by Hills* Kenyon.and Phillips floe*cit*) 
that optically pur© aj^ dlmetfeylallyl alcohol was obtained • • 
by sapomlf1 cation of the optically pure hydro gem. phthal&ts 
with S»S"aqueous sodium’ hydroxide, ■ but. that saponification 
by means of aqueous sodium'acetate (whilst passing.a current 
of stsas) gave the'inactive alcohol* ■- - Further* wham saponified 
with aqueous - sodium acetate* ■ or ■ carbonate, (*]^ ~pbeftyi*a«*
Met hylallyl. hydrogen phthalate gives the dl~alcohol* but 
saponification with S**tf sodium bydroxlde*' or’with B*S*f aqueous 
alcoholic, sodium bydroatlde yields the ■ (*)alcohol in a state 
of'approximate optical purityj ' less concentrated solutions 
of sodium- hydroxide cause an Increasing amount of raeemlaatton* 
(Kenyon,-' partridge and Phillips* loc* ©it#'1938}
( 4)n-Prepylpropen.yXoarbinyl hydrogen phth&lafc© on 
- saponification with. 5-if sodtus hydroxide, gave,., the..It) ■.alcohol* 
which was reconverted Into its hydrogen phfcteslat# .hawing . .
■93# of its original rotatory power* . On aaponifloatloxi by, 
■passing m current of steam through Its solution in aqueous 
.sodluft acetate- the ■ ( ^ .hydrogen phth&late,gave-an alcohol , 
haring b*p* and refractive index corresponding with both' 
n^propylproponylcarhinoX and J/«n^propyl#a^m@tliylmllyl alcohol# 
and which.was.optically inactive* Its- p#x©nyl#Jthan# was 
a . mixture. from which# ■ after - six recry stall! cations* a . small 
quantity of., the. .p#ronylftfathane of dl*n*propylpropcnylcarhinol 
waa obtained* - At.-aome stags during the aaponlflcation, with 
sodium acetate# It appears that tbs carbonlum kation -
race©!action and laomerlaatloni it also appears that this
p  ' s . " *
ion was- not liberated during saponification with sodium.:, 
hydroxide#.,..
. Dissociation during the saponification wlth weak alkali 
may bar# occurred before the met of., saponification# during 
this, act# or.of.;the. liberated alcohol* The latter 
.possibility .1# intrinsically unlikely* and Kenyon* Partridge 
and Phillips (loe* elt* 1957). have observed, that-the '.....
'easily-leomerlsed a«*phenyl-j7 thylallyl alcohol Is stable 
In the presence of strong and of .dilute alkali#- Dissociation 
-during the act,.of saponification is also, unlikely* since . 
no'racemi.satlom occurs-with 5-1 sodium hydroxide solution*'
It is.indicated.that dissociation, has occurred whilst the
hydrogen phtfealate is In the aqueous alkaline solution*
An explanation is •suggested according'to which the hydrogen 
phtfcal&ie'Is-regarded aa an or t ho - sub s t i tut ©d bensoi e ester 
which follows different courses of hydrolysis as the ■
0-* substituent la tbs .carboxyl Ion off tho undissoeiatM 
carboxyl group* .,
; In strongly alkaline solution# .the hydrogen phthalat# . 
will exist" as tbs Ion, and the ’ carboxyl : 
anion will‘increase tbs electron . ^  ■
■■availability ■ at; tbs posit ion. ©rtfeo to . > ^ ^ 00^
;it*-leading to lMuetiro. offsets'opposing the.release at B ■ 
is I carbonim kation, so "that' saponification :will-'proceed. in 
■the; normal; manner ;(ingold and Ingold# loo,' situ*"' Folanyi.
; and Sss&bo* loe* eXt*# described in Fart "XX)
; OR®.* H ,0-?8Be> + ROB.C^ -OH
•OB
V’
I* hydrolysis is conducted in weakly basis solution 
(#*g* aqueous sodium acetate}' the hydrogen pliih&Xate will 
exist In solution partially is the'unionised a old attar#
■ ' ■ Ba : + BOGS# fi6IV • coo*
a^o-^ ■ obt ■.'■;■+■■■ .1®
fhe o^substittteni ter the esidrifted 'carboxyl group is now
the' undissoeiated carboxyl■group# idsich attracts electrons 
causing a 'deficiency-of electrons at the position ortho* 
to . it#  thereby promoting the separation of B as the kation 
K « ; When K" is an a lly ! radical' i t  can readily undergo, 
electron ■•displacements permitting the ionisation# and the
• earbonlum kation w ill raeomise and allow of ieomerisatlom
54#
fill a earboBlmm k&tlon may react with mater or hydroxyl Ion, 
.©r ©ay mmtzibim I© gi?@ a raceialo hydrogen pkthalate which 
Is slowly hydrolysed la the normal manner by the dilate 
alkali* Xu ail eases a raeea&scd and ieoas&rlaed mixture 
of alcohols would bo likely to result*
' A comparison of the mmm of separation of the carfoonima 
katlon from the ionise cl, h*, .the unionised hydrogen 
phthalate can bo made* If It.he a hydrogen atom, thou the 
r el a tiro ease of separation'la" proportioned to. the second 
and first dissociation"" constants of phthalle acidf these 
are#
In strongly alkaline solution, the hydrogen'phthalate exists 
■as the ion which M s  very slight- tendency to'.undergo further - 
dissociation yielding the e&rbcmlum katlon* and hydrolysis ■ 
therefore takes its usual courset In weakly alkaline ■ 
-solution, ■ however* an appreciable'- concentration of,unionised 
hydrogen'phthalate .Is likely and’this la some 600" times more 
able to dissociate than the ionised form, whereby the carbon!urn 
kation and accompanying raeemis&tion and lsemerisation appear 
In such solutions*
The extreme ease of racemlsatlon of ^ -‘phenyMa^iaetlylsilyl
55*
hydrogen phthalate appears due, on tMs mechanism, to the 
large .capacity for tautomeric electron release of the 
- deluge ted. syatemi ;
. Stol SB .CBBE4 : ■ |
Jp : . - .
■ (*) n*Fr opylpr openyl oarM njl p»Toluene eulphl m  te end the 
Meefefmlsiti of its Daaomposttioitf ■
■ On adding pttelueneewlphl&ylel&orlde to cooled 
m Xutlea of (+}***propylpr©peiiyloarbinel .In . pyridine, the 
{*>$■*toluenesulpblnate la obtained by a method unlikely to 
disturb the bonds of the asymmetric carbon atom,
lie* m %  01.' ’ M* CH* OS
'^o^ _ a/*sa ^Ef-^
This compound Is n pais yellow oil which cannotthe distilled 
even a t pressures loss than 0*1 m*is*. Oa *tending the 
homogeneous ester undergoes' a spontaneous ■ change' into a 
&0'n**ft.po&lftable substance, with accompanying raeezidsation#
This substana# is presumed to ho a sulphone hut repeated 
attempts failed to isolate m pure material from the products . 
of the change| some information on this reaction is, 
however, available* Specimens of the dl«-and-optically 
active esters wore allowed to change at *S2#j ■ .the fall In ■ 
saponification value wee fallowed In each cast -by-its. 
periodical determination with alcoholic potassium hydroxide* ■ 
the optically active ester was observed poIarimetricaXXy#
Th# results are plotted-on the ..ae company lag graph# The
ester as prepared contains about 85$ of aulphlmte according '
°[6 ‘br&L 
loo- - ~ • -f-ZS*
to the saponification valuef after t§ bows a rapid change 
' iaa^i between 25*45 hour a | at the latter time the saponlflcatho 
value Indicates 2ijC of sulphtmate*.' This stay be’due to 
formation of sulphoml o ‘ a e i & and aster during tbs change| the i
.value is maintained at 25$ *$is&phi*iate* for 4 weeks* The ;
rotation curve shows a slow increase .followed, between 25-45 
. tours.-by abrupt' raeesi sa tion* The concurrence between :
rearrangement and raeejBlsatlon-oww the period £5*45 hows- 
Ml..,.. «,.« tta d » w  do., , 1  t ool™ p . . b d - n  
Ionisation Card heme# prellad.nary partial' raeemleatlon) but !
some rearrangement In which aaywaaetry is lost la.the ret of ' j 
Chang#* Support for this view Is derived from the observation !
that when the smlpMnle eater was allowed to change in. formic
acid Solution in the pres one© of sodium formate., mo' formate 
of either ir-propylpropemyl earblnol or ^ m-propyl-a-methyl* 
ally! alcohol could be isolatedj this, according to-the
observations in fart IX, indicates absence of -free carboniura 
katlons*. ' Such a mechanism is the intramolecular 
rearrangement of the ©ulphlnate vi&» a temporary 5-sietnbered
.(plreet but unsuccessful attempts ware made to prepare 
m^propylpropemylearMmfl p«tolylaulpbone by condensing
cyclic
to give dl* ^m-propyl*a*ise thylsllyl p* toljlsulphone, the 
flexibility of the 5* neafeered ring preceding the trams-
ferrenec of asymmetry t« -carbon atom* _
if- S^ofcloroheptere with sodium p * toluene sulpMn&te* The 
condensation did not- proofed in th© absence of.solvent* or 
In ndfcramethan© solution and in etbyl alcoholic solution Ifec
■ neutral' products w w a  the ethfl ether'of n^propylpropenyl- - 
©mrMnot and di»p-tol^ldimlpli0^i4#)*':'
- Ifeplseemaitt Bcaeticms ' with' (
Hydrogen Phtbalate » ;
Unlllcs d y  ^ ( I t m e t h j l m l t j l hydrogen phihalafce* n*px*opfl-
■ propenyloarbiagrl hydrogen pMtolate does :BOb readily react
' with alcohols to .field the ethers of the earMrol# ' it does* 
however#'on solution "in carboxylio acids* undergo exchange •■ 
gl^ ins'tfeo appt»op2*imte : esters» -■ ;
- fh© tendency of the hydrogen phthallooster to dissociate 
in media of high dielectric constant is itoia If th© steady 
racemts&tlcm of a solution of tfes {+) ester In altrobemenw 
(d«6# 36) and in nitromotba.no (&«c* 39} at 52% fable 1* .
'Pe compos! tion occurs and-tbs final solutions fielded only 
pMhallb acid* '■ '
 _
K0*CHsCE.CI*Pi^  . ' 1®«CH. CHmCHBtt
fal® 1«
tmeemisatlcn -of. solutions of { +} Propylpropesylcarbinyl
Slydrogim ffetfcslate ( r =' * 28*85* in" iron) * : ■ ’■ ■ ■ ■
■;;: ■ c
" In"nitfomethane*' 
!, 4*2©r: 1* 2*0; t* 32#: ' ' ’
■: In ni trobensene *
C» y r  1^3=5#} t* 32#
t* hours,> as#6r t* hours * aprf>( t* hours#' ; &f*fj
0 ■ -*-1*49? ' 259 ■’ +Q*$2° :■ . 0*5 • "+O#©60-'-
BO ■ 1*54 : 333 : ■ 0.44 ■ 70 - . 0*05 ■
' 93 1.07 ■ 524 0.10 . ■ 208 - 0*03
140 0.98 739 ■ 0*01 ■ m ®  ■ ■ 0.03 '
1ST "" ..0.75 ■ ' ' 90S - 0*00 277."'  ^ '. 0*00. . ...
£36 .:;. 0.67 1Q76- 0*00 .-■ * ■ ;
'The■difficulty experienced in separating the isomeric 
n^propylpropenylcarblnol and if»n^propyl* a«*methylallyl alcohol*
end also the info.nsia.tion the ho deri ved'by oh serving the r 
rotatory p@wr of a product of reaction of the former od its 
derivatives* .before and after It is' eataXyileally reduced* 
ha® been indicated* ■ These considerations led-to the 
■ adoption of ■■the following procedure for the investigation 
of the product of a replacement reaction of (+)n~ propyl* 
.propsnylearhlnyl hydrogen phthalate and the chloride of 
{+)n~propylpropenylearblnal# The product was' Isolated as 
a constant boiling fraction having b*p# and refractive 
index in satisfactory agreement ’with that of the pure 
n^propyipropenylearbinyl derivative# Xt may contain a 
proportion of : the J/*n**propyl^ <£~methylallyl isomer which 
cannot be separated or detected by these methods# The 
rotatory power of the product was determined and the material
' then reduced eat&lytlea.lly by hydrogen at 2 atmospheres in
59*
the presence of $1 ttoer nickel or platinlmt catalyst# and the 
rotstory power of the -reduced product was determined* ’ -
■ ■ ’■ 'Table XI* • -.■/' ;:-V-;;:.,^.'
? enla cement Beset ions of C^ )n»Froi>jIj5rop€BiloarBiB.jl
n’w&rogen Pht;fcals,te. . ■; - •  ' . S '
■ ■!
(+)By6rogen ffctfeftlete* 
Csl in -ftoaoptlenl 
^  Purity*
Reaction
Mixture* ,' ►
0 of Protect and Optical : 
AcldttOptleal , Activity of ! 
■ {X*0J&Propertie«» Reduced 1
Protect* j
; • +15.8 89%
l O ^ S g *  - • 
cs^mm ■ ap
20g *
'■ 7 Acetate*--
dfHi *0*68# '.
■ u #  o*a) ■
0*8# Opt*
- . . . ■  Pure *** ■-
■ Inversion
'.■- ' 0*2#. ;
Bern in %
VWb-Km-.
+9.77 430 ii*faig* aP
BC0014g*-- ■
J?* dl» Formate m
” '..+7*8 ■ 34$ H«?»20g*l25’
%  Ms-mm .
2?g*
v «*• dl*'■ Bonteafe.'•■•"' ___. -
fh# results of the replacement reactions with. a.cetlc#
formic and .bensoio aei&s ..are given in tahl# II* . ffee optical 
result of these replacement reactions is seen.to hot 1* 
Complete# or almost .complete raeemisattom* 8* .The reduced 
protect {In the reaction wtthfaectle acid). is - optically . 
Inactive* ■ Xs no ease# therefore#' is an optically active 
derivative of ^n^propfl-^insthflall^l alcohol, formed# and 
hence no asymmetry la transferred to the carton atom*
{lad such an optically active derivative been formed# • the
methyl*»*a«ylcarbinyl derivative given on reduction, would
■ 60*  -
certainly' possess sufficient optical rotatory. power for . 
detection; this alcohol mm resolved byFlekard and Itenyon* 
;i* 1011* W* "451 ibid* 1914* IQS* 8S0* and the alcohol has
Is is :shown, by the product of _ tbe roplaeemont reaction, ia duo 
to ■ a ■ deriVatlve of n^propylpro'penylearblnol * ■ . Comparison of 
the optical rotatory power of the acetate.derived from the 
replacement remotion in fable 11 with the &*&eetate. prepared
shows--that the acetate has been produced with Inversion of
configuration# and has 0*2$ of the rotatory power*
■The reaction in acetic acid solution affords the 
'conditions of low dielectric constant end low 'temperature 
-.which are least favourable to dissociation# or tonic '
reaction# but nevertheless no considerable asymmetry is
maintained; the change in this case is slow and was followed
(• -i i  O  ' ■ j*
yijp +10.*$0 #_ in the hos&geneous • state# ■ and its acetate has 
(a)p 48*08 in.-ethyl- alcohol) • 3# lane# such optical activity
by'the- action of acetic anhydride. on. (+)^n**propylpropenylearbinol
polarime irlcally p  113*)
The:bensoat© obtained (in considerable yield) from th® last 
reaction is.faMe XI* was'saponified with alcoholic 
potassium hydroxide* and the resultant alcohol converted 
into the p*X©nyl urethane| it was a mixture from- which by 
repeated recryetaXltaatlon a email quantity of the p* 
acenyl .urethane of dl*n»propylpropenylcarblx£ol was ieclated*' 
Conversion of l^)n»^ropylgropenylcarhlnol into 
{dftoroBsuteti© and Boolaoement Keactiome of the latter*
The chi or o* compound was prepared'by adding the 
carblnol mixed with / n  of pyridine to"ice^cooled
phosphorus trichloride* Tm latter reagent is believed 
to 'Chlorinate invariably'vlth inversion (frsnklamd* loc»"cit* - 
191$I Hughes* XngoXd and ©©•workers Ice* cit* 1957)* whence 
the chloride will possess the opposite configuration to the 
©arbinoi* ....
, In order to obtain evidence*of the optical.purity of the 
ehlftrlde* .its reduction to £*• ©hloroheptsn# wm'attempted* 
tat on catalytic hydrogenation# reduction to;hydrocarbon
■with liberation of hydrogen chloride took place more rapidly 
than reduction of the double bond* . . .
The XtauXis pf^cnostifntidt reactions with water* methyl 
alcohol and the acetate Ion ar® .tabulated below* .{Table IV)* 
The "first experiment In this Table was also performed 
with the dl~chlorides ' the resultant alcohol, which had 
tap* and refractive index In agreement with those of either 
B**propyipropanylearbinoX, or J^n-propyl-a-methylallyl alcohol*
was converted Into the following derivatives$ -
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a* a portion was converted Into- the hydrogen phthalatc 
b %, a ■ portion was reduced to - the" eat orated alcohol and' the 
latter'converted into its■hydrogen phthalat.®* Both 
of these.hydrogen .phthalatee'were mixtures,, incompletely 
separated by reerysisili&fttlon*
■-■■fhe optieal results of-the replacement reactions, of - • 
cl^t>iro-^<K?*aspota*«3l similar to those of the hydrogen ...: 
phibaXate* X* There Is much* or complete, raeemisEtlcm*.
$* In no. case is the reduced product optically .active* 
whence no optically active derivative of ^ n-propyl^ji 
methylallyl alcohol Is produced* and no mjwmetrj.Is 
• transf erred to the (/atom* '" 3*. Again “the whole of the 
'Optical, activity 1$ due to derivatives of n*propylproprayl«*
■esrblmol* ■ It is considered that the chloride Is- produced 
■from the alcohol with inversion of configuration# and this 
fact together with a comparison of the sign and magnitude 
of the rotatory powers'of the e&rbinol and methyl ether 
■'produced in the first two reaction in Table If ** mZt% these 
''of the {*} alcohol and the dimethyl ether {prepared from 
,/the {+) alcohol by a-method which does mot disturb the 
.bonds of the asymmetric carbon atom) lead to the following 
'•conclusions*'' In the first reaction* the ' carbinol ■ ' ~
■ produced from the chloride with Inversion of configuratioitlwd
' ‘ - - 'g
has 2% of the maximum rotatory power| in the -second reaction
- }B-a, ..f  /
the chloride-undergoes alcoholysis to the methyl ether "With •
63*
... fable If.
Sub s 11 tut 1 dm Be a e 11 e»a ..ef A   ^ Chlerehep t mm»
Original Alcohol, Chloride* Reaction Mixture Fro duet and Rotatory 
lota tor y . Optical Rotatory' iM t*. .- • Optical ^  fewer of
power* .'Purity. Power* Properties* Reduced
Product*
sr>;; a *-1.G8f>6( chloride 4*2 g* earblnol* -Opticallym?ms e.5 S* Inactive'
!T20- 48 I* *1*0.238J to /W6f•- »■ 2$ optieliy 
pure.
1,0.5. 1,0*5/ at 66* ■ *^ nversibttf
(6f 0 ft * ■ "chloride 8*8 g* : Methyl ’ Ptfceft Optically
a , *»S*440S¥>f so'M 40.59* E2G03 • 6*8 g« - «Jw 40*09'■ inactive1 * 8 * 8 * MeOfI / 12*8,,:iS* :U,o.6)-.!" to Ajt^ i
■ . /■ '■.' ,' . optically ■
, pure,
1*2*0,;., . at 60* . ■ .■
1 *S/Si
(Lq ■■ , 0 chloride a*l g«
<r ^S.440 30# -sT 40.48 0% *000lab#8 g* ' lwfcat©*dl. . ~
^  ■ ■*** ■■■■' CH,*C00H12*4■ g. V
1,2,0* ■ “ ' ■ ■ at 65* . ;.
inversion of configuration* and the ether. has 1*5,1 of its 
maxiajuja' rotatory power*
Jiii undetermined part of this groat leas' In optical activity 
occurs during the conversion of the alcohol into, the ehloro** 
compound, "The rotatory power of the latter is, iso waver* of 
the 8$«e order' as the alcohol from which it Is derived*' rhere&s
84*
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the product9 of hydrolysis and alooholysls' of the chloride"- 
possess rotatory powers «m order lower than that of the . 
'Chloride#- %% tt$ therefore likely 'that the bull: of the 
. raeerats&tion occurs during the .reactions of the -chloride#.
and rot during its- preparation*'
- -ppom.a study of ih® mechanism and the optical results of 
the ■ hydrolysis of alkyl halides, in particular of:tertiary** 
butyl chloride and of {**) a**ph©nyXet;hyi chloride* Hughes and 
X&geld (loo* eit* 1030# 1937) bar# proposed a me ctmnl am. {6^ 1) 
for the hydroxysis of those:halides which possess electron* 
releasing (+1 or tf) ;:anibatttuents? ’ it inroie,aa prolirfdnarf '
■ ionisation md  subsequent reaction' with: the. sol-rent '-molecules 
#r other iontj '•'■”■ ;
R.CX.-' R® ♦ Cl*' -
... 1" 4* 8>Q • — > 1, * ftOH* ' ; '■ '
f M  free'Ion B® is planar hut the recoding Cl® ion.-will 
tosiporarlly aMold that face of the ton to - which- it was : 
-attached and ftmrar collision upon the other side-loading to 
a ’ preponderance of inversion# to a varying extent# Sosae 
aspects of this-mechanism are‘discussed'In farts’X# and XX*
■ -and • the experimental wort: presented In Psrt XX is
CL
directly roXevorent to the reality of the ionisation and the
optical Instability of : the carbonlum Station# -
fhose .halides which undergo hydrolysis by this
mechanism {3 1) are in general rapidly hydrolysed In aqueous 
■ ■ . . «■ ■ 
solutions# and also# the 'rate of. hydrolysis should be "'
Independent of the ’ concentration of hydroxyl ion (e*g« the
65#
hydrolysis of tert-butyl chloride# Hughes# loo* cit* 1935)* 
ffc. was noted :(by Bills/ 'Kenyon and Phillips# Xoe# elt#> that ■
t!i© chloride ©f aJ^ dima thyla'IXyl al cohol is extremely easily 
I^dreiysed by shaking.' with a cold aqueous suspension, of • •
calcium carbonate * . . It has mow been observe4 that & * 
cbXoroheptene is mot rapidly hydrolysed under these - 
.conditions# but Is apparently completely hydrolysed when kept 
for 3*4 hours in suspension In aqueous sodium carbonate at €§% 
fm (homogeneous). .solution. .In -aqueous acetone, it la rapidly 
hydrolysed* and -somedata for comparison with the rate of 
'hydrolyala of terfc~bufcyl chloride have been obtained. . fh#- 
liberated hydrochloric acid was: determined by iwmlmg a portion 
of; the mixture Into,, alcohol, and, titrating -with sodium ^ 
hydroxide, -. Ixamplcaf / .
ohlorlds * - 0#lo itoX*/fcifr®*. in 50^ Aqusous Acs toms*
After 9 minutet* 98$ hydrolysed*
■' t* $4*1 * chloride# 0*1$ lioXf/Jtitr#* 1 a 67$ Aqueous Acetone*
. .After St minutes* 9§,$ hydrolysed* .-■
■ . / It would appear; qualitatively that the/hydrolysis-, i® ®or© 
rapid than that of tert-butyl chloride, data for- which are*
'S* loo*, eit*)
• ' t* 25#* ehlerlde*-0*05 * 6*ea tola*/Litre*.
Uif/k if"Oil *_________________________ $$)*.__ _ ___
■.: 57 Hours* • &2^ hydrohym& ■ ■ $0 mlmules^Tf^ Hydrolysed*
fhe ease of 'hydrolysis of. alkylrsubstituted allyl chlorides
la attributed to the assistance, of the ^  .effect in ionisation#
m “*4 fr
CH3 » Cl « CH - CM - P* .CSt,« ^ iTcITcS. Pr-
Cp o f  : -
, The similarity of the'stereochemical result of :the 
reaction of the chloride with methyl alcohol' {-second reaction
66*
in fable I?) to- that of the hydrolysis of the chloride
suggests' that both reactions proceed by a pistils* mechanism*
p s. cJvL
It was found that (+) Z.^  o ^ hepbonylehleride m&f b® 
recovered dffcer' heating -to Cb*: for 40 minutes in solution 
’in pure ‘noetic acid, with the correct physical constants 
.but hawing .undergone -raeemlnation* It Is therefore likely
that it dissociated under .these .conditions,. fielding' i$ir 
.-raeemlo lorn* -; ■ fh® non*f or ®at i o n of acetate 1c due to the 
absence of acetate ions, owing"to the fact that pure acetic 
acid exist a principally as'.the dlmerlde* - ’ : P \5/ ^
In the presence of sodium acetate CE*Cn #^011^
(a>d. rsaetlon in TaMe IT j tt« «e«tafe A jW
ions, combine 'with ■ the - '.s&rboiiltim kations giving the &!,» acetate* 
. With regard, to the replacement reactions of the 
hydrogen phtfeallo-eater, Indications of dissociation in 
.nitrobenzene and nitrosne thane arc recorded, and the 
stereochemical results ere wry similar to-those of '-the ■ 
reactions of the-chloride# / , It is 'therefore probably that 
the ion; V CHj . ' S r C l H % V  P? Is am intercalate reaction 
entity In .these reactions- also*- -
. From e consideration of the chemical and atereoehemleal : 
.results of these six replacement reactions {fablas* H  and 11}$ 
Which-proceed in bydroxyllc solvents whose dielectric constant 
is, in most cases*."Considerable# it is . concluded that'these 
reactions follow a general', ionic1 mechanism*
Addition of t to 0 ..whilst X.- la still la the immediate 
vicinity of ..'the position from.which It dissociates* whereby 
• tfci a 'position is shielded from collision to a certain'.'extent* 
■leads- to a small preponderance of. the ■ Inverted configuration 
or less) * Addition at I a free-.from'any asymmetrical
sterlc Influences*
- d* The Physical. Properties of the,-Substituted 'Alcohols.
The optical rotatory dispersions of (+i n-jroj^iaropenyl*:* 
csrbinol and its derivatives -.hove heen .subjected t;o analysis* 
■This is described in the first part of this section and.''a. ■
■ general a0count of the'physical; properties of ' substituted.. 
allyl alcohols follow#*
Out leal Rotatory Dispersion of n^Fropylpropenyl CarMnol and
MimfTirni- i r 1- r im ii-nnT ~ n 'i“ ‘ ni  - - n iii)'"'.—m i"~ 1— —  r — " T " t t  ■"•T  ■ T - " - —    .*■ ■— ■■■■■..■■1„ - . ...„■     ...
Its Dor 1 va11 veg» ' ■ ■ •
; tiho optical rotatory dispersion of n*propylpropenyl .
. carblnol In the homogeneous state , at IB0 nay he represented* 
witMn the Units of experlxaent&l error* by the equation ,
. a as' . 1*027 .,
■ ;■ A1 -  0.0723 I Ap“  86S0 A%
.tTable !»)« Xho slaipilcity can only be/.apparent for the
rotatory dispersions.of solutions of the alcohol., show obvious
complexity where 1/a 1® plotted against A and. the solution in
■ bensene shews a reversal of sign of rotation |Table IX*I•
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Rotatory Power's' of/'., { f)•*%*>P r o p j l p r & m m l  C m v M n o l  at 16* ..I
A
5481
4S78
<y*.
-+2*98*
-‘3*03
3.93
4*58
aV * W<i*
<W*
”3 * U0 
'3 #73 
3.90 
4*54
K cf» w .  *./JL
*y „ A a
OfAi . Ced<>.
>0*<
**■0*015
■40*01
4^1 g^$-0 *.J *j
#0*03
#0*01
**o.xa
40*03
fariotis Solvents at -Room f'eiapcr&ftir#. {!» 8*0).
t. Ci
CSH0
faff L-'UfXp L~J^ 25£
1.86• *6*21 +0.72 +2.69
fO. 5*245;-*>7*33' ,*7*78 / ~8»30>15*25 '
II 5.930 . 45.-37 40.94 40.20 4X7.6 
29 : 4.SX5 ; 411*3 ■ 415*84X8.9 ;' 438*4#
Furfchepmope .the mgnltufe- of the rotatory power of 
alcohol In'the hoTOgcncous «t£te is much 'reduced with ,
dial
r^ r-• increaseu Xroii X.92 at' Ic**# to.* 8.o9 -at' 65^
at different
X6 *3*60 +4*$®
Ei 3*37 4*12
56* 0 0*03 . 5*§S
45*5 3*16
a■9S<f3
♦2*23
■-«Wf
'4^ #SS :■'♦6*66
X#$l 3*35 ■/■ 4*00
1*60 ■ 0*X5 ::- 4 *40
x*oz l*sa: 2*95
- 4*22 \ 5*15 0*60
4* ft ww
7*23 70
e*s§  m
, mating) 
tnet mf n 
aleehe!. retained 
kept at 34°*30* lap IS Oafs * '
tise refeefeery. power® of C •*')*iaf»pi?ap.flp^ 0po^ fZ 
'i^drogea phfclmXate In various -solvent ai I 
pronounced
eg&laat /\ | the eor r@ apomdifig
etate; (table 7} ;si3.aws .a- ell|£htXy oompllsaE,
power after
X
............... - . ' ■'-■ ■* .-- ■■■■■■* . ■ ■;--V-.
Sp#©ifi© Betatery Fowera of f +)-n*f*FropyX,oro'oe.nyXe«rMnyX 
Tfytooyyi Pktfe&l&te in ffarloua Bal^iata at 
temperature# {X#-’B#0)« '
jSolyenti
£>
4 t * .
4^4^ / j^ i^< ' 2# 4*55 -
c6ss 00 4*375
0EC1-•O 19 4*8X5
« «
2 00 4 * S3
&J s^l [®]»35>(
«S3*88 +46.4
+9,59 +83*0
+4,80 +5*19 +3.33 +17.4
-14*7 *15.2 -16.8 -32.0
^STW
1,3 +17.03
+3.67 +8*53
'filBbB T* ; ■ . ,
fewr of C Biropenjl eerbinyl Be-naoat#.
A .
\- soat .  ^ +14*00' ' V
; , ...4800 .-■:. 17*50: tp-,,. -,-
.©783'■ ,■■■■-■■ , 9*19 :;• Y 4678 ^ ■. v: : 19*85; -. .
a m  ■■■ . : - u a e . . . - , b0*to ■
the rotatory dispersion of propel proper jl earblujl
acetate la the fcemegeaeoue state (fable ¥1) ean, hm^ erer, 
b# &ecmat*ly. represented-by the eq^tlon .
♦6.47
. B«50
e a '"^A^ ... 1. | Ac* 8130 A,
X  * 0*045?
It appears, therefor# that under thea# conditions the 
rotatory power is predominatingly dm# to the iEduced
dissymmetry of the ■ Radical, which has an absent ion. ■
. 0~
baud at 2X00 A (Lowry, Optical Metatory Mower, 1955, p* 268}
■ TAM*% V3U ' Y-Yp
sropau^ lcarblntrX. lee tat# in
the Homogeneous: State. at 21®, U* 8*5)*
\ CUi." Of C<Ji6
6488 *16*32 ■ -*18*64 *0*12
5893 . .- . 20*55 ■./ ■ - 20*35 ■;..; 40*02 ■ ;
5780 ■ .21*2-5 . _ - 51*26 ' •0*01
5461 24*21$ • .24*50 *0,02
S08S ;-'28#9'-; . "  .28*8 .■■ ■■■■ +C?,X
4800 53*5 ■': ■' 33*2 40*1;
4873 . 58*4 • ■ . 55,4.- ■ 40*0.:
4333 42 * 4 42 #4 i.0*0
71#
'Bie rotator? dleperalon of (-)*•>— **2 *propylprQpenyl
e&rbinyl methyl ether (fable TXX) can be represented by
a single term Prude .aquaticm*
g ,  ■ . . **3#40
>^ 2-.0.0113.. ■:.-
hut the small value of the dispersion constant* /l0« 0*0113 
raises a suspicion .that two terms of opposite - sign maybe 
■ necessary to-express.'the dispersion ever a more extended \.
range of observations* ■
r sajsls fit* .. . ■
ftot&tory fewer a, of, i*)^n*Propylpropenylosrbiml Methyl Bther
A : •a t ( - j. U <5 .
§433 -8.14ST-'
o
—8 *43 +#34
*5093 : : 9*89 ' 10*2 *.$1
3780 ■ 10*98 ' ‘ : lo*i - **58 '
0461 *12#00 : *11,98 •* *08
5086': "13*58 ' 13.83- +*S8
4800. X6.&& ' ; ■•■ 18*68-' 4 #-2*8
4678 : . "16*10 ; ♦16*50 ". 4**40
43S8 ■ .17 ' ** #00
ffce 0;ottos! and other Pbysi eel.. Fro pea:»tt*s ®s
II c#4c -
ill jl Alcohola * .
- The investigations on the aptleally active substituted 
ally! ■ alcohols by Kenyon* Phillips and eo-wefkers which 
are recorded la ...Fart hate been directed primarily
*v
towards- the study of the reactions of these alcohols# but 
many determinations of physical properties have been made,
in particular many■optical data have aemimuX&bed* ■ These 
observations haw© new been collected together and subjected
to analyst* end comparison*
The Molecular fefrstttvtttea of t&e alkyl-subs 11tut ©d mXtjl 
alcohols* and acetates* arc recorded in Table fill*- 
. . ■ T&ftB fill*' '-•■ ■
■ - Molecular Hefyeotlyltles * • '- 
Compound* : t*" - ■ : {lO^ obs* (t)^ calc*
m m  i m* cmgm m m -  1*4282 -o«s$33 ; m»M - m.m , =■'
Me0E' i OB* CHOU Pr 14*4 .1*4397- 0*8422 55*32; 55*68
le^o $ c»* cbob m  i? ■.'"1*4297 ■ 0*a4ei.: -. so»m .'.: m * m ;
m m  $ on* 1*4x43 0*8931 / 35*13 •; 35*71
, |at 25}
Me® 1 SI* CE$>*fe}» If ' 1*4878 0*8815 ■ 45*53 44*95
fat 20}
■ A w w^ t b  and festersann floe* ett*)* / The calculated values
are obtained by meana of the constants of 11 senlohr (2# Physllt*
Chem** 1911* 75, 8055* In the last two ©samples* the
densities -are adjusted to the t©literature at which the
refractive Index .is determined {*0*0008 units for *1#)»
Tfe© agreement with the values calculated from, the open
chain formula© .given above appears satisfactory*
On. determining the par sobers of specimens of a -
dlmethyl&llyl alcohol# Bills* Kenyon and Phillips floe* ett*)
obtained values (fl^ '227-233* which are lower than the
value (j]^ 288*2 given by $ugden*» constants f#The Paraehor
and Valency’*# p* 38) and also lower than that* £ $ ^  233*3 ■
derived from Muxaford-end (f*w*0*) Phillips* values
(y« 1929* 8118)* A variety of asters* ethers and the
chloride ©f this alcohol * however,' gave normal values* m
75* ,.
clid ally! alcohol| but a*efchylaXiyl alcohol* u*n»feutyX&XlyX 
sleaboi and |Vphenylallyl uleobDl gave lew' experimental 
val u#e+
The high parachor contribution ©f a double bond 
{23*2 units on'Su&gem1^  system# or 19*0 on that of Mumford 
and Fhllllps) suggested that the substituted ullyl'aldohels 
normaXly existed in a non<»*tfeyl6nle form* ' It was therefor# 
suggested that* e*g* . a Jf~&is»ethylallyl alcohol may exist as 
an equilibrium mixture of. open*chain and, ele-and trane**- eyelie 
forms1
. ~mu®. »,0i.-m 1 11
/%
* It HO
i .
\
M#
H
.0
Me
3*
: Form 2* Is aeymmetriO’and Its slow aeoumulaii on would account 
for- the .observed sratarotatiem of. this alcohol* Further the 
value of for this structure is 226*0, (sugden) and-
223 (Mumford and ffeiXtlps)* whereby the large lowering In 
C4u. can he accounted for-by the presence of a considerable 
proportion of the cyclic forms1 the latter are only possible 
from the alcohols* whence-the normality of the esters# ethers 
and chloride le explained* difficulties were* however* 
pointed out In the original papers the learnerIde 3* Is 
symmetrical and Its reconversion to the straight**chain 
alcohol or Its derivatives provides a mechanism for
"racemlsation* which is not observed. experimentally*
74#
Further it provides a mechanism for the Intereonversion of 
tbe unsymmc fcr i ©ally' .©mbati tubed ally! alcohol a *. also not 
detected*. These negative- result# can only be
explained by the exclusive formation of the trans« ■ 
ieomeride^ Jl* hater determinations* In this laboratory* of 
.-the-parschora of the alcohols.are presented in the following 
table* the calculated values being those far the straight*
©haIn structures*
. Compound* ■ £>J^. C?J^ (s.) («.«.).
C Bg*.G St a  € H *  €1(0B)€% 230 ' £ 3 8  ' 833*0
pfe* CH * 8 l i *  O tfO H jO lf?  3 0 7 * 4  3 7 2 # 1  ; 3 6 8 * 2
8%* 01 « CBf 05(08) Fh. 330*6 ’ 372*1 308*1
(CIJ^ G * 01* €5(03) GBj 267,5 "' ’ 277,8 -. 278*0
.The lack of precision In the methods available for the
calculation of the- parachore'of ethylonto* heterocyclic and
hydroxylie-'compounds ..is well Illustrated, by'the last
compound* a^*trimetfeyXallyX- alcohol* 'flic m$&m value for
the -stralght*chaln formula is 277*8# that derive! from
temford and PMXlipsb'method# a refinement of; Sugdens*# is
270*6* less by. 6*6 units* It is arrived at by a
calculation In which 3 * 0  units is. subtracted for -the '
presence of a gem-dimethyl group in - the- ethylenle ring# and-
5*4 units are subtracted because hydrogen is' combined with
oxygen#,as a correction for .association* ’ The values for
the ring formula are 265*6 (0ugdeti)|. and 286 (lumford and
Phillips)# this value embodying a correction. +6 units for a
4~membered ring# the strain of which must be diminished by
. the - presence "of an oxygen atom having a small valency angle
75,
mtmnoB this value - should be somewhat lower, 263» .
.In ylew of the inematneaa of the. computations.. It .= ',- 
: tfeat# despite the normal result'obtained for ally!
■ alcohol,. the lowering of‘.the p&rachor m y  be ascribed to ■
: tbe association of the alcohols , originally postulated by . 
Sugdem lwThe' P&rachor and Tslency1 1030# p. 165) to a^plaln 
■-%he lowering fi to 8 unite) In paraebors of: simpler aleob.oln«
, Use ayideaee of the refrsctivities of the substituted ally! 
Alcohols given in fable ¥XXX *is against the;presence of the ■: 
cyclic forms In these;aXcobls In their normiW state#. The 
molecular refractlvity of the structure
If Me
• ' ' 10 1 
It (r]j^  25.21, analogous structures for the other alcohols in 
fable ¥1X1 would possess values of [bSd ’calc# less by 1.14 
units (the ¥alue for a ' 4-membered ring employed is' *0«4S m  
deterainsd by Sstling,'J* 1912# 101* 457}* fh# results in 
Table ¥XXX therefore indicate that - the etbylehie linkage 
cannot be absent In these compounds 1m'their normal state#
Cfeometrl ea 1 Corf! gyrations *
(X) dffj* 01! I 01* 8l(0H) * 0l3 . tit 0ij. CS w tlf Gl(0H)*fc
(II) Ph. CH 1 Cl. CB(GlO* e% V CHj. CH Ca(O0)P®
Alcohols 1,' IIXXI f and ¥ are considered to bo traw*i some ride s ' 
on the following evidence| I, 111 and ¥ are prepared by. the 
inter-action of the appropriate' Ctrl guard reagent and. crotonald&$ti8» 
fhe latter compound, obtained by the dehydration of sldol, was 
found by Kaufler (Monatslu 1929, §3, 119} to yield on oxidation .
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.prteipally ©rotonto acid (trana*)# together with some l,go» 'I 
Zero ton! a soldi ’ dXaeet* Young and Hoof (J*A*€i*:3*# 1937# jg£i j 
60S)* however., k?« ' concluded that purified eomm.erol.al 
^roton&ldehyde consists solely of the trans-i some ride sire# 
the ultraviolet absorption spectrum remains unaltered after !
/ the crotcrn aldehyde has been submitted-to snob treatment j
■mm would alter the ratio* ole* to trars- If a certain 
proportion of the= former isomer id® were originally 
' present# . Alcohol XI *. i» -prepared similarly from cinnamic |
aldehyde# wMeh also should possess the trany» configuration 
•"sines it Is converted. by-serial-oxidation to elsmsmie acid 
itrwmh
■ Bon# of the subsequent operations involved In the
■ resolution of the hydrogen phthalle eat we appears likely to !
ecus# geometrical Inversion and no indications that these |
esrhlnols are mixtures' of geometrical-■ isomsridee have . 
appeared#- ffe# A'and X forma of J»phsttyX**-ct^ methylailyl |
■ alcohol' are solids which crystallise readily from various
' solvents but an exhaustive seareh failed to effeat any j
-separation* (Kenyon# Fartrldge and Phillips# loo# ©it* 1937)# • ; 
■:-Scorns tries! invaralon’ into the labile isomer (generally els-) 
may In certain mm® be. effected'by Irradiation with 
ultraviolet'light of « chloroform solution of the stable 
Isomerlde (Stoermer and Oehlert# Ber* 1922* S5» 1232}# 
fhe preparation of els~n~propy 1prppenylearbinyl hydrogen 
. phthalate was-attempted In this way#-but-the-original ■•
-'-material was recovered unaltered# excepting that slight
/decomposition had’occurred* '
■ 77#
Bet&tory nispergjon* sufficient data m  the o p t ic a l rotatory 
powers of tbs alcohols. I * ¥ have accumulated to permit 
classification and comparisons*.
'■'. it) I.OT* CB^
; (ix) :mm't Ciu m(m)* m 3
Hit) a«*phcnyl^»iothylailyi alcohol, GHj*,CI? I ail*, CH (OH) fh 
(It);ajf^ triraetfe^ ftnyl' alcohol*■'. . . HCK.(OB)* 0S^
{¥} n»pmpjl$v®pm$tmvhin®t* ■ . t €H*. €1(01) #CE^
' 3L*he range . of - wave-lengths for which data are available -
m y  in some oases toe too restricted for the detection of
sm aller, delations; from s im p lic i ty  o f ro ta to ry  dispersion#
tout where the d ispe rs ion  r a t io  a **3?% r remains in s e n s it iv e
a rv&f
to v a r ia tio n s  o f ' temperature;, and so lven t influence. I t  may
to© concluded th a t the-, ro ta to ry  d ispe rs ion  e x h ib its  re a l
s im p lic ity *  Alcohol (1} was'demonstrated'-hy Hills^ Kenyon
and FM111 pa ( le e # e l t *) to  possess a complex ro ta to ry
d ispe rs ion  and this .Is .shown.shove to- app ly also, to-"alcohol
it)* Alcohol (If)'In the homogeous stmt# shows a alight
com plexity of ro ta to ry  dispersion whsn 1 /a  Is  p lo tte d
aga inst X  * and the d ispe rs ion  ra t io ' a <tMsy v Is  l i t t l e
&s*4'l '
influenced toy changes of temperature *a .the following data 
show **•■■
t* ■ / 20° ' 60* 7$*
■/ i t i r s r f .  .. 1*78 ■ ■ ■’ • " 1*77 : 1*78
arMf ' ■
On-the other hand this dispersion is more susceptible to 
.solvent Influence ■*■
Solvent OJ 1 ■5 §
- 0.01
I
1*64'
11 O' 
. ®
X.®0
and In pyridine solution the sign, of rotation ii mesed*
. . It tlmis appears that alcohol ( IV )  also posseseei eompleat 
rotatory diaperalon*" '■ ' : ■ : ’ • ’ps. ■ :
■ ■ '■' Unlike the ■; saturated aliphatic aeeondar^'aleobola iMeli
uniformly poesees siispXe rotatory dispersions •
substituted allyl alcohols hitherto examined all show . > 
eompXexity of rotatory'diapersioa* ' the rotatory dispersion 
of. the sand^aromtio alcohol (11) can be • represented by 
a -single term equation {fab 1# II) .
a m 4*403 I
K -0.0876
TJIBMS IX *
1 ®  8930 A
Botatory Powers of tbylallyli Alflofcol* {fej► Sit 1,0.
A
..p"'-1-’..— -
yr ■****.:■
5780 1S*0§ -17*®7 . ■ ' -0,01
5481 81,00 . , 01.01 -9,01
4358 43.83 43.00 _ +3,03
flit dispersion ratio la’relatively insensitive to changes
In temperature **
.51* ®5° ■
Z&JOL. ■ 8.00 0.00
end to the influence•of solvents »
Solvent !»'<?■
■ ’ % 00M@omt CHC1.8
«**rp'
0*0® ' l.®4
' 79.
0.06 ■ 1*97
The,largest deviation from the mean 'value-la to vmd In 
the'benzene solution| - /the dispersion In this ease mnj be 
represented* however, by a single term equation (T&bl# %)*
•■;. S a ..,ttS„..---  # Aa 2750 A®.
.A **-0*0742
X, .-..
Bptatory Power a of J'** Phenyl- s*»m# th yl allyl Alcohol In,Bengene 
Solution# (6* 4*07Qj- .1# «)•
> : . ; : <Vfe. aoJg. ®MracA<t
889 3." ■ ■. +18*8 0*0;
8780 10*4 .' 19*15 ' ' +0*21
5461 ’ 22*2' - 22*2 ■ 0.0
4588 48*0 : '43*0'. ■ 0*0
The numerical values of the rotatory powers In'other 
solvents ere not'.very different* .:;
The rotatory dispersion of .the isomerfe aleohol (HI) also 
earn ■ be represented. by a single tern equation (Table: Xti«
tt » ■■ "IdJ*-., | A- 2630 A.
V-0,0SS9 .
. T A B E l XI«
Rotatory Powers of methyl all yl .Aleohol*
■ (t f .201 1# 0 * 3}*A a/^3 . a<dftruQd&.
5780 ■ ' ; ; ■-29*i6 •■ *29*80 . "-.«0*Q4' ■ ■ ■
8461 ' .*.33*69 ’ ’ 33*70 ■ ■ -0*11
4338 64*0" .. ' 63*8 ’ " ■ .*0*2
and the dispersion ratio Is insensitive to ©barges ©f
temperature - 1
■ - 80 * . .38* ■ ' 40*5* . ■ ".62*5* ■ 71* ■
1*908" l*Si8; ' F 1*89 : \ 1*®1 ' 1*92 :
■. ” !e data, for its solufclons are available.-©in©© IMs 
alcohol undergoes Isomeric change Into (11) ■ somewhat readily. 
.. ■ ■ ft thus appears that.the phemyl-slkjl&iXyl"alcohols' 
.possess simple rotatory dispersions* Ihe .wines of ^  
■■'derived from the equation© of faille#'It# X and XX are 
.reap©etively 0960# 2730 and 2630 A# and the tentative " 
ingestion m y  be made .that a large proper ties of the 
.rotatory power ia due to induced dissymmetry & in the orbits 
of the electrons of the phenyl nucleus,
Baly and Tryborn (3V* I9XS# 107# 1038) found a large 
umber of’benaeae derivatives to possess absorption bands in 
the region 2600-2730 A# and Kuhn (Trans* Faraday See# 1930#
26# 807) attributed a large induced dl a symmetry to the ..
benzene nucleus in mandelle acid*
Harked jnutarotatlcn was observed in alcohol (1) but 
alcohols (111# (IV) and(?}.d# not undergo mut&rotation 
whence'it appears that'this property may fee associated 
with the' symmetrical substitution %n uJf-dimethylaHyl 
alcohol#' The dispersion ratios at" room tempera tur© of. 
the hydrogen phthdlo. and acetic esters of the various 
mrsaturated alcohols in different■solvents are recorded '
■ in Table Ml* - * '
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TABLE X I I ,  . ' ' '
Values of tto® Wspeyston Ratio a SffT'1” for of
- - ^ r * — i r— r r — — f— iTi "^--f  t' - ttt • rr -p M  -T r l "r~  V id nmTrnTmtnnnrTrn ' '' nmiHji~~r~T~nnif]rv r.innTrr .t ^iit ini r r i if '^rrTiTrriiirrfiMi
Mechel#! Y * ■
S o lv e n t  * 1 * . 1 1 *  . 111*. ." IT * Y *
Acetate - nose 1 *7 9  . ' 1  * 9 3 . . . . . 3*00 ■ . 2 * 0 0 . . ' ' 1 .7 5
t^drejapn
n
KtgO 2 * 0 1  . 
2 *1 1 ■ 1 * 5 3  /
2 *1 0
- 1 * 9 4 2 * 4 0
m '©BCIS , ' : 2 . OS 2 *4 1 %  ,86. ; . 2 .7 5
« ■ CSg 1 * 4 4 ' 1 .2 5  -  ; 1 *9 1
n COI&e^ ■ 1 *9 9 1 *7 7
it . 2 * 0 6
«
. ®
BtOE - ' ■ 
a c i 4
2 *0 1  , 
2 *2 7
1 *9 0  , ‘ 2 .0 3
it ■ laO E  (Aq) 1 *9 8
.Blue# tbe carboxyl! e esters of saturated aliphatic secondary 
.alcohols exhibit complex rotatory dispersion* those derived 
from ungatur&ted alcohols are unlikely t§ Mills complex* 
fbe dispersion ratios are In general greater than, the value 
1*65 as so elated with saturated aliphatic compounds and 
approximate to 2*-
Mechanism of /Eeactlora and Structure of .Substituted,.Allyl 
Alcohols# . '
from a review of previous work on the.substituted allyl 
alcohols (Fart* 1* fart XII:*■&*} It appeared that the 
reactions of these alcohols might provide examples of 
Intramolecular rearrangement and also of release of 
carbonlum' kations * Accordingly n-propylpropenyloarblnol
has been prepared in optically active forms# and its Isomer
jjW»pros*yl~a-methylBllyX -'aXoohoI' has also been prepared sin©# 
conversion into derivativesof the latter terlag reaotlons of 
the former alcohol may'occur* 'A method of determination of
the ratio of optically active derivatives of n*ipopyipropenyl*
alcAuj
esrblnol to those'of ^»*propyl*o*ii*et^lallyi^In the protect- 
of. &'reaction has boon devised# by reducing e&t&lytlcaily the 
otbylenle bond* . \
By this, method the replacement reactions of thy' 
hydrogen phtfcallc- ester ..of $*}n*propylpx^penyVaarfcinol' "• 
with acetic# formic and'benzole acids have been studied# and 
also the hydrolysis wtid methyl- mieoholysis of the chloride of 
{t)n»propylpropenyXcarbinol# and Its reaction with acetate ions* 
All these reactions'eshibit much raceraisation and the'-small 
amount of optical'activity which'is maintained reult$ from 
an inversion at. the Ca'aio®f ' the inactivity of the'reduced . 
products'shows that asymmetry Is in no'case transferred to 
the atom# ' " It Is concluded that ;these replacement" reactions 
proceed by preliminary Ionisation# followed by combination 
of the. second anion with'the raeemio mesoiaeric ha felon
o i l * 1 3 7 “M T e fV  t r
cm,* CH= GH * CH - fr r-?GB,» CH, CH, CB* P®
3 ' Ip -■ . m 'X* . . X . .
< /a - - m  , f^ftTste-«r ft? - r,mr7*ll
; ■ • ,w  ■ S  ' ^ w f a  *  V f e -w » — 1 V A J *  *  w v i i  w
CIL*.CH* cfi* C H , - a
;■ :■ • ■ . . ’ ": a  >■• ; ■ \ CHt. CH * CI3V
t
The alight preponderance of the inverted configuration is
attributed to .the-shielding of one aids of the Icatlon by the 
receding (hydrogen phthalle or chloride) anion during the
early stage of dissociation*
85*
; The hydrolysis of; the ;chloride is of the.rapidity.-, 
characteristic of hydrolyses via preliminary dissociation*
** w  'wi"wiiwn-rw . v
, The tendency of derivatives of the substituted ally! 
alcohols to dissociate under certain conditions provides m  
explanation of. the racerslsafcion of the optically active 
hydrogen pfethalates by saponification in weakly .basin solution* 
.Saponification of fi •n^propylpropenyl earblnyl hydrogen' phthalate 
with strong allcall yields the optically pur# alcohol * but 
fia.pomiflesbion.In^  sodium. ace tat# solution gives, a raeemised 
mixture of isomeric-alcohols*. The hydrolysed, entity.In thm
former ease'Is the Ion ROOC# 00* which opposes th©
■
.release of E and Is hydrolysed by the usual Mechanism# but 
■In tbe latter, ease ; a proportion of the bydroges phthalate
- exists in solution in the unionised state# In iMcb# owing to 
the eleetron*attracting-effeet of tbe.-unionised carboxyl
- group# .tfee tendency to release the raeemlc.Ion
0 - a
0Hj*.CM« Cfi*u3* fr. is . some 600» greater# yi#Mir4§ a ,
• raeemised. mixture, of alcohols* . -.
Xt. is likely that tbase mechanisms .should apply to- 
alkyl*substltuted allyl alcohols • in general* ;- ■- ..- '. -
. Arising from the disagreement, of observed and calculated 
paraehors# a cyclic formulation of the substituted ally! - 
alcohols in. their normal. state has been developed in previous 
Investigations of these compounds* . This suggestion receives 
some support from the fact that certain-reactions can be 
formulated with these forma* -
Although, it is likely .that certain .rearrangements' amongst
these compounds# in particular that of ;d*phenjl**J^met hylallyl
derivatives (Kenyon# Fartridge and Phillips* loo* alt* 1937)
84 * ..
and possibly that of n^ propylpropenylearblnyl' p*toluene* ■ 
'sulphin&te- (Fart- XXX*e*) proceed via Intermediate cyclic 
configurations# It is not considered that In the normal 
■.atats the alcohols possess the cyclic form* nor* as. has 
, Bmu  Indicated above*, need they .necessarily adopt It- - - 
-.during ..replacement reactions*
■ The lowering "of" parschore may be ascribed to the effect- 
: of...associatlonj; . and evidence from the rofractivities of 
■•these alcohols Indicates, that .they arc ethylenlo in" ' 
character in theft normal physical condition* . "In the 
- isomeric alkyl substituted ally!' esters now, investigated 
(in which the.phenyl group'that motivates the rearrangement' 
of c>phe.nyl»Jf*»methylallfl■ derivatives is absent) no ■
■ tendency to spontaneous interconversion wm observed*
That the. large polarisation necessary as a preliminary 
to dissociation during the reactions'of these alcohols- is ,- 
'.a tes^ porary tautomeric, effect. (l?J# and not a permanent 
condition of. the- molecule, is demonstrated by, the 
..-measurement., of the d i p c l o f
' f*phenyl*«*».ethylw#' end a~pbenyl*JWethyl hllyl alcohols# 
.when value0 of approximately 1*73 !D* usual to secondary' 
©leohols were obtained (Dr.# A*E* Martin# private 
cossmmicatlon to hr* Kenyon* The values are'tmeorreoted . 
for atom polarisation)* /
. k).7»‘
Evidence :Is- supplied (fartf VtXIyg*) that the alcohols 
-have the trans* configuration*
It %s concluded that in. their normal physical state*
the substituted ally! alcohols arc probably associated as is
85*
usual-ia ■alcohols# and are satisfactorily represented by 
the trams* o sonfIgoratlon - of the .-straight chain ethyl ami 0
formulation*  ^ -
The present state of the theory'of optleal rotatory power 
dote mot permit -precise co-relation of optical rotatory 
dispersion with the’structure ..of an active compound*
Indded It is- only la the ■ ease of a simple dispersion that 
an analysis, of the optical rotatory •dispersion- can ho 
mad® from measurements confined to the' visible-' spectrum* 
fhe optical rotatory dispersion of the substituted ally! 
.alcohols have bom exmined and it Is found, that tfe# - 
purely allpbatle alcohols- hmo complex dispersions but the ■' 
phehyl*substitufc«d compounds give single dispersions* analyses 
of which indicate the rotatory, power to he predominatingly 
dm# to. induced di&ymmetry in. the orbits of electrons in 
the phenyl* nucleus*.
The preparation and r e s o l u t i o n  o f  dl«j 
h j  the method of Bouaaa and K e n y a n » *f*0*S*
To a Or 1 guard reagent prepared from magnesium C4Sg*} and 
methyl bromide ben&aldehyde (179g») was added* fh@ product 
was decomposed with ammonium chloride and iee* and dl#* 
phe&ylmetl^learblnQl. (158g#) b«p*980/18m*m* was obtained* 
dl* Fheny1methylearbinyl hydro gen phtbalate was prepared by 
boating the e&rbinol (122g*) with phthallo anhydride (I48g*) 
and pyridine (79|*> on a at©am*b&th for two hours# On 
pouring' into water a he airy oil separated# the ether, extra at 
of which after washing with dilute hydro*chloric acid was 
extractt-d;. with sodium carbonate# the latter acidified and ;., 
extracted, with chloroform# whence dl ♦ phenyXmefchylcsrblnyl 
hydrogen phthalate was obtained# 170$* m*p*l0S*«10$%' 
fo a solution of the hydrogen phthal&te (16&g*) in 
acetone# brucine {243g*J was added* Th# resultant: salt 
was repeatedly treated with hot acetone# until XXSg* ■
fcavingfxj ~44*4°ln chloroform, remained*' this material, 
was decomposed.with dilute hydrochloric acid# giving an 
oily hydrogen pbihaXate which on saponification with 
potassium hydroxide gave 1 *phenylm©thylcar hinol (l$g«) v 
b • p * 105 d/25ia * m* *11*88% *10,01% L ** 0*B5.
p»toIreas gialphinate fey the method;of Kenyon and 
.£♦0*3* 1930* 1$76*
Thiomyl chloride (1*1 mol ») wan dissolved. in dry 
ether and dry p* toluene eulpfelnle acid added* ;-.. Ether and 
tfelony! chloride excess were removed In.&.yscuma at 
ordinary temperaturea* ■ -The oily residue was dissolved.In 
petroleum ether# and the filtered., eolutlon .suhjeeted to a 
vacuum oy#r*ri||ht* p*70XuenesulphiiiyX chloric!© remained 
as a yellow oil* ' p*T©Xu©m#tuXpMmyX ehXorid© (52#%*) . 
was slowly-added to an tnsecold solution of dl*phenyl* 
methyloarblnol (26*%*) In,pyridine (19*3g«)« The ether 
extract of the resulting mixture was washed with dilute 
.hydrochloric sold#, and sodium carbonate# - driedsodium ' 
sulphate)* and the ether removed first under .ordinary 
.pressure.1 and'- them ' under vacuum*, Traces of .the oarhlnol 
were removed fey heating to 90#,under eater so
prepared was a-pale yellow oil (50*?g«) which cannot ,be 
distilled at-£.0*1® * m* '
fh© (*) sulpMmt# was. similarly prepared# 
the (*)3ulphinat© had n^l*5745| . La]^f mB7*0&,. 
j^^-*150*2# (1* 2*01 e# '4*725) in ethyl alcohol*
■ Tyansf ora*, tl on of dl* rfcenylme thyl ear hi nyl dl*p* Toluene* 
'sulphlnate* ♦.(1) la tfee homogeneous ■• state* j-mY At room 
.temperature* The. dl*©ster (15*4 g*) after 26 days at room 
■temperature was converted into a crystalline mms, which 
woe washed with light petroleum and ethyl alcohol* The 
residue (5*7 @*)# m*p* 110*115°# was twice n©crystallised
from aqueous ethyl alcohols the dl*a-p>jeiiylethyl»£*tolyl* 
sUXphonc'. (2*7 g#-) "obtained had ®*p* 155*154% "alone or mixed 
: with an uthentie ' specimen# '■ Fron the concentrated light 
: petroleum end alcoholic wash-llquers* an oil (0*5 0*0*)*
;fe#p# "45*50 #/i0 sit*# n 1.518* was isolated# which rasinified 
ob addition of a drop of concentrated sulphuric acid and was 
'presntimbly styrene* '
: From another apeelmtn of the sulpMn&ie (0*65 g*) the 
sulphene ■ (0*17 g.) wm isolated after 23 days# with m*j>* '
; ®ad mixed m*p* 151*155°* .
(b) At 80° * - The snlpMnab# (8 g«)# when heated on the ; 
steanHbath for 5 hours# was converted into a 'brown crystalline 
■mss- from which* fey the method do scribed above* 0*8 g* of 
eulphOBe# '" m.p* and mixed ®*p* 134° was obtained*"’
(it) in.. ethereal solution* (a) In ethyl ether saturated with'"' 
hydrogen chloride* - ' A solution of the digester (5 g*); in 17 g* 
of ether saturated with hydrogen chloride#, after standing at 
laboratory temperature tor IB days m s  washed with aqueous 
-sodium bicarbonate and with water and dried*' The solid 
residue left after removal, of - the ether was washed with ethyl 
alcohol. ■ ffee solid product (0.S g#)# after recrystallisation 
from ethyl alcohol* gave di*g*tolyl dlsulphoxide* m*p# and 
mixed ®*p* -.78°# .from the a!cohol 1 e wash*!iquor a fraction 
' (2 e*c.)# fe.f* 76®/22 rat## was obtained*' which was presumably 
■4*phenyldlstbyl ether {b*p« 67°/l4 mm#} formed by interaction 
of a~phenyl~s^chlore*atbane with ethyl ' alcohol »
(b) In ether containing hydrogen chloride (0.7#)* A solution
. iq°
of the ril-estcr (4«4 g.» tij, 1,5753) In 25 o.c. of ether
89.
•containing 0* 18 g* of. hydrogen chXorlda was washed as abava*
after, standing at room temperature for 21 days* Tha residue 
left after removal., of the ether consisted of unchanged ester 
. <2^  1*664}* ;
(a) In ether containing ammonia {0*1;I} * . A solution of the
digester {6 g*| jj'7 1#57§3) in 25 c*c* of.ether containing 
anhydrous ammonia (0*025 g*)* after standing-.at laboratory 
temperature for 21 days* was washed with-water' and dried#' The
iL°
- eulphinat* {»£ 1*5715) was recovered on removal of the ether*
{&) In ether, in the pr@ter.ee of anhydrous potassium carbonate*
i(°
The disaster (5 g*| » 1*5766)#.. after standing for IS days in
ether {00 c*o#) with anhydrous potassium carbonate 0 g. # was
j/O
recovered unehmngcd {ji^  1*5740)*
(111) In benzene solution* (&1A& room temperature*. Tha
aulphlnate {5 g#f n'7 ■ 1*5736) was dissolved In bensenb. {85 e*c, 
After 21 days# the benzene was removed and .the pasty residue 
washed with a mixture of light petroleum and ethyl alcohol and 
recrystallised from aqueous ethyl alcohol* '"-"The product 
(0*45 g«* m*p* 152-13S*}# recrystallised from aqueous ethyl 
alcohol* gave the dl-sulphone, xa*p# and mixed m*p* 134**,
The light p6t?ol*ttnr*ethyi alcohol washings contained 5*8 g. of 
■• an oil#' which could not be distilled end was presumably - 
sulpMnat#*
(b) At 80^ '#/■ fixe digester (6 g#) In ban&ane (20 c*c#) was
heated under .reflux for 24 hours# and the bansane then removed 
by distillation#- . The solid, product was filtered off from the 
liquid product, and after re crystallisation from'alcohol* had 
m*p* 70-75* {yield 0*75 g#)| after a second re crystallisation
00#
gave di*p*tGlyl disulph.©xide* sup* '(and mixed m*p> with an
authentic specimen! 78**77## From- the- liquid product 
(2*e*e«) a'few drops‘wape obtained on distillation at 
12 EBatf . batb temp# ISO** (aaf~&l phenyldiethyl' 6than has b*p* 
X®4~XIiyiS «*>■*.,: '.
(lv) In pyridine' solution* A solution of the sulphinate 
(5 g* j n!p X«5756)" In 'pyridine .{SO g*)* after standing at 
mom temperature for .18 days, was diluted with benzene* 
washed, with dilute hydro* chi or I 0 a eld and -with water* and 
dried, (e&Xaims chloride)* The teemen® mm removed by 
distillation (finally at 18 mm*)% the residual oil was 
unchanged sulpMmte* nf* 1*370*
'(w)'Xn"aeetohe solution at 58** " 'A solution of the €1-
ffc
sulphimte §*8 g*| n l.*576X) in eeetone (33 g*) was 
heated under reflux for 24 hours# ’ 'After removal of'the 
acetous by distillation. {finally ■ at II mis*) * ■ the unchanged
jL  O
eater was recovered* <  1*568*'.- • ■
m m J j
ini) In nitrobenzene solution#, . (a) At mom temperature*
“  mini iimiMi*«ii ni iiiTiimrr~r~~m n jr:-rTriir'~Triv i M'.~jnr[firrn~~r:,iT-- -/— ^  T .
A solution'of the dlpester {I g«) in nitrobenzene (80 g*)# 
after standing at room temperature for 25 days,- was heated 
"at 90°/l2 mm* until the solvent was removed* The solid '" 
residue was washed^wilh .alcohol* leaving a eryatalllne"-" 
solid (1*85 g** m#p* 121*128°) from which the dlpsulpbone 
(1*5 g* | ' m*p« and mixed m#p* 154° was obtained by 
r@crystallisation as described above* •
(b) At 80°* ■ A solution of the dlpsulpMnat# (5 g«) in 
nitrobenzene (20 g*) darkened when heated'on .the. steam* 
bath for 2*5 hours* ' The .nitrobenzene- was removed at 150°
/eS isi*| from the dark viscous-refidue the ©ul phone {0*4 g*, 
mtp*.&nd .mixed m«p* . 182*134*} was obtained by no crystallisation
from aqueous ethyl alcohol*..-.-/
(vti) In acetcnt.trlle solution* ■ (a) At room .temperature*
j n B
A solution of the sulphlK&te - (§ g«j ..n /-§73®}. in;aeetenltrlle
{IB g*)t after standing.at room, temperature for 22 day®* was
diluted with.ether^henzene* washed with sodium bicarbonate
solution and water* and. dried* and the. solvents ,removed;by
distillation {finally at 15 mm*} * / The .residue of - unchanged 
\%°ester had js-■. X#56dj - it remained liquid after standing for 
24 hours at *2°, and. after inoculation with ml phone and 
sulphoxlde*
(b) At 80°* - A. solution of the sulphinate .(5 g*) In
aeetonltrlle (20 g*} was heated on the steam*bath. for 20 
hours* and the solvent removed by distillation at 30 mm.
The residual oil .after two .days deposited crystals of ; 
dl-£-toXyl dlsulphoxlds (0*53 g*), iup* 80°, which after 
re crystallisation from alcohol had m*p* and mixed m*p* 79®* 
(vlii)- In formic a c id  solution* (a) At room temperature*
A- solution of the sulphtnate (10 g*} in anhydrous formic acid 
(40 g*), after standing at room-, temperature for 22 days,'was 
diluted with 6ther*bensene CXtl) and washed with aqueous 
sodium bicarbonate .(no precipitate was formed on acidifying • 
the wash-liquora) * The solvents ..were removed ..by -. 
dlstillstl.onl the solid residue (7*8 §*, m#p* 129*152°),. 
recrystallised from-aqueous alcohol, gave the sulphere 
(8*1 g*}, siwp* amd mixed m#p* 154°* ■ . The .msh*llquorr
yielded aiyphenylmothyloarblnyl foraate, b«p«94*9$*/$0 »##
\Gf>
■ Up ‘ 1*3054 {0*7 ©#C-* .approx#)* -
;. {b) At S0°* •. A "solution ©f the sulphlnat© (7*4 g*) In formic 
siecld {2 1 g*i was heated on .-the steam~baih for 2*1 hour&$ then 
poured Into water and extracted with ether-bensene* The 
-■extract was washed with ..sodium carbonate solution, dried 
(calcium’ ehlor Ida}, - and 'concentrated*'" ■ The' eryetalllne • ■
" residue {4*9 g*), re crystallised from aqueous - alcohol,; gave : ■ 
-■the eulphon© (8*5 g#), m*p* and mixed m*p* 154°*
.Mstlllatlon .of a samll amount of oil separated'from the ■'■ '
' solid product gave-a few drops# b*p* 90*/&Q mm* (phenyl** . 
xcethylearblnyl-formate’'has b*p* 87®/15 mu)* 
fix) .In-formic ..acid solution la .the presence of sodium formate* 
. A solution of the sulphlnate {IS g*, 1 mol*) end anhydrous 
; b odi um to ?tm to ■{ 10 - g * , 2*8 mo Is*) to anhydrous . formic acid 
Cr$ g+i 30 mot04}§ after standing at room temperature far 
88 days," was diluted with ether*benaene . (111),.'washed with 
aqueous sodium bicarbonate, dried (sodium sulphate), and 
'•the solvents • removed* ? The residue m m . separated Into a 
crystalline md.m liquid fraction*. fh# former '
(1*6 .g*, m*p# 153°)# "reerystallised f rm mqmmm alcohol *
:g.tr?@ the:«ulph0ne'.(l,4 g.), cup* and mixed m*p*. 134-155°f 
■and the latter.©n distillation gave 6*2 o*e# .of material* 
b,p#90-'910/l6 mm*, 1*8048, from which .©a re*dl still a tier, 
dl^phenylmthylc.arbipy'l formate, b*p*83*83*5*/l3 1®*, '
: **!* 1 * 5086, .d ^  v X.*088, was obtained {Pound $ .0,72*1}
■©■e*j)
I!,6.7, Cf *e«pil*s .0#78*01 11,6.7°/ ) , v
‘A - ' Acidification of the -sodium hicarbonate wash-llquor : '
•■■precipltated.ijgftoluenesulphlnlc acid (1*1 g*), m*p*86*87°
95* ■ ■ ": •
|Found! ecpitv* #, >y , ■titration with jKaqtteous; sodium 
hydroxide* 138* Cale# for S? equlv* # U S }  *
E©crystallised from hot water# ■the acid, had..-:®*p*87*88%■ alone-., 
or mixed with, an authentic specimen* ,.-.,! :■■•■''■'■
(x) la formic «eid solution In the nresence of sodium-. .<
■ . A gelation. of ■ .the 'disaster (T*0- g*>
. % mol*|, .and sodium j^ tolaomesiilpliimta: f dried--.at 110®| - ,
I#0 g«t 1*05 moils*I in aabydsm ir formic.,geld/C38- g*}* after 
standing, at laboratory t a taper a two for 18 days# : was-diluted 
with ethyl ether# .washed..with .water and with aqueous dodiuia 
carbonate#. and dried* After removal of the.ether and 
being'washed with light ftttoleum* the solid ...residue ■
{1*S g»# m*p. 100*103°) was reeryataXlieed. from other*, light- 
.petroleum# $eo_,crystal forms which were deposited were . 
separated .mechanically and ■.recrystallised .separately# - - 
giving fa) di»2*t©lyl dlenlphoad.de# which after two - :. 
crystallisations, from «ther*lighi petroleum had mp*atid 
missed m#p* ¥7° (yield# 0*3 g*)f (b); impure j>*t©lyl~a* . - 
l^enylethylenlphone# _ whl.oh after two irecrystallisations from
■ aqueous alcohol .had. .m*p* .130®. (yield# 0*36 g*),* . ' from the , 
light ..petroleum wash*liquor above*. ai*phenylxsethylesrblnyl ; 
format© was .obtained# whiih after redistillation had.-..-
b * p « 9 4 * 5 * / t f  » • #  S p °  31*6075. ( y i e l d  £ *S  g#).* ' ; from. th e   ^ ■ r
sodium carbonate wash*Xlquor above* ,j|*toluenfsulphlntfe acid 
(1*8 g*)-was obtained .on acidification (m*p# 8 7 ® ) ;  ;
Thermal . stability of. p*7olyl*a*pbenjl#tbylsuipbono*.*
The sulphone was not discoloured, by heating on the steam-bath
for £4 hours and Its sup* (155*133*). remained unchanged# ^
• A solution of ■ the’ auiphone (0*5 g*) in nitrobenzene (5 c*e*}
■'* §4* .
w-as beatecl on the nteam-be.tin for 24 hows without discoloration, 
and reeovered with uncharged fe*p* after removal of the solvent# 
Transformation of tm)- gud f*i^1*;jPhenyl^ etfeylosr'bimjt .
tea»** (I) Homo neon a * .The {-fester
{t*OS g*)* after-stendlng for-87 day®- st'ree® temperature* 
war converted In, to -«: .solid mass, ■ which was -washed' with :
.ethyl nleohol and witti-light petroleum*''" ' the . reel due 
{ 9*75 g* # m *p* 115*117 * } $ x*eerys tel 11 sed ■ from ■ aqueous, alcohol * 
gavtctp*tolyl*o*phenylethylsulphone f 0*45-g*}*; m*p* X8$^15i% 
optically. inMettve in - chloroform solution (1*^1 /,.£#8*07)I , 
re crystallised from aqueous alcohol* the sul phono' .'had 
w#p* 132*1.55% ■ Elided mwp* with authentic aulphone -,154%''
.(II);In formic. -acid. solution# : A solution of'the .{*jester :. 
{4’g*).ln anhydrous formic a old (16 g*}* after’-.standing, at 
room temperature-for, 9 days, was dlluted/with.ether^bensene ■
(111)*. washed with aqueous eodlua. hiearbonate#.-and:dried 
(sodium'sulphate)# and the ■ solvents "removed*-;; n?fae;-residue was 
washed with light petroleum# . Prom, the crystalline'/product 
f$*0 g#* m*p* 127*130")* recrystallised from aqueous.alcohol, 
<11*to-lyl*a*phen.ylethylsulphone (2»4,g.5 was; obtained* - 
isup* and'mixed aupi 134% optically imaotive .in . chloroform 
■solution (jt *2*Q1 ' £, 5*04} * ;.' from. the light p-etroleum' wash* 
liquor#. ..one drop,. b#p»850/12 ias# (phenylmethylearfelnyl 
formate}*- was obtained*: '■ / .,/ ' ;
(ill) Xu f&nlo- acid solution in the presence .of. :
egdlum ' fermate* / A. solution of the "(*}sulphlnate (10*4 g»*
1 tool#) and anhydrous" sodium format# (Id g*f 2*5 mole*} in'
anhydrous formic acid'{50.g** 27 isols#)* after standing for 
It days at room, temperature* was diluted* washed* and'
• concentrated m  In (li) above* from the-residual all*. on 
■fractional’dietillstion* a 'fraction (4*3 c*o*} was/ obtained 
wifch’b.p.es.svis ram,, n^* 1,5066, « %  -7,92% a ^ (-f.53° 
(h*0#238) *-" 3^ edl a tilled* tM $ 4 fraction 'was identified &g j
(*) ^ i^pbenyliaetbyioarblnyX formate* b*p*91®/!5 bh*| !
W 9° 1,5056, . of -8,03j fif, -9.52" (1,0.236). The solid**() * 9*1 ***# ;
uiidietlllable residue was washed with, aqueous -alcohol* and j
: the-crystalline product {1*4 \g** r»*p* 110*115°) was twice j
■ recrystalllsed from aqueous -alcohol* ^ yielding ■ |
- tolyl^a^pheiiylethylaulphone# m.p* 127*128°*fs]fr *65*6° .
u JptH
In chloroform' solution (ip2*0f .£*2*65}.*'' ’"Acidification of
,""*..■ ■■ • j
the sodium bicarbonate wash^llquor from' this prep-;ration j
precipitated toluenesulpM&le acid (0**f g*} awp# and • ’.
:siised sa*p*S60 (Fmia&i equiv*# 159)* :
(it) In formic it eld solution ...in ^tha presence- of sodium ' ■
p»toluenesulnhinate• A  solution of 7,0 -g* - (1 mol*).' of
turn mum *m i*m »<ifMWr Kim*iin.oiBFn^ m uim w
- (•) ^ dVphenylmethylcarbtnyl jj*tolucnesulphinate.•; ffcC. *70*3*
.-in-ethyl alcohol (X^Xl o * I*1 ) I prepared from («*) Ml*-
carbine! having (1*0*3} -and 8 g* {1*25 mola*} of-
sodium jr*tolucnccuXphinat» (dried to constant weight- at 
110°) 'in anhydrous formic acid (58 g«# 29 mols.) was leapt 
at room temperature for 18 days* ' • fable’I f  • records the 
variation'In, rotatory power of. this solution* -At the end ■■ 
o f  18 days It was diluted with ethyl ether* washed with 
aqueous sodium- carbonate and with water*'and dried (calcium 
.cXXorido}* T h e  solid residue left after removal of the 
solvent was extracted with light petroleum.| the crystalline
( ,7 '
residue / 2*2 g*# 'm*p*79-103% (VI - 05*4° in, chloroformL Prti
(1,2$ e*3*01)( *. after three'recrystallisations from aqueous
J - 96.
ethyl; alcohol*' 'had sup* 100-110%', and was optically. inactive 
in ■ ohlerefarm solution# / . After two further reerystallim %%Ohs 
.dlrpptolyl^ e**phenyIetfcylsulphone' {0,18 g*) was bbta.iBedf- 
b*p*-ard mixed is#p4.135**■■ From the-li^ ht petroleum
extract*. - {-) M l ypfeenylmsthyloarblnyl format# was obtained..*. ■ 
ls,p.90,S-91o/l4 m « »  1*6080, « £ (-0»47* '{1,0,836) , ■ -
Acidification of the sodium carbomto- waeb-llquor precipitated 
j5~tolueneauiphiElo - eeld (2,4 g#)* m*p*86%.
(**) Fbenylmatbyl osrbinyl Forma t# ,** A solution of (-)phenyl- 
methylCarbinol 4^ g** -e^ -11,88° (X»0*23}J in nixed 'formic- 
acetic .-anhydride' (7 g.) * after beating on th© eteam-bath' 
for 90 minutes* -was diluted with other* and .the solution 
■washed'with sodium bicarbonate# with ..-water* .'and dried-over, 
sodium sulphate-* ' After removal of the ether* ( -)pheisyim© thyl- 
carblnyl formate* btp*88*5-89*5°/l4 mm** was obtained*.
After rcdistillstion* it had b.*p,S7-87*.5*/l4 m#.* 1*5048*
d^ f 1,057* a^-33,04% 0^-49*57% ,^*48*66% -48.90°*
*88*e'# (1*0*230)* whence [a]1" -132.8% . fal~ 0X63,0%-— * *--W58- L 4^ 7?
fat20 -ip,.6, [a]"* -193.5", [uQ1P-356.0% yield, 4.2 g.
97^  ’ 5^8
After st&nilgg for 11 months in a closed, vosel* • tht® 
formate# which then had [ajao *17®*Q°(1,0*23$) * was 
saponified by heating on the steam-bath with potassium 
'hydroxide (1*85 mole#) In ethyl' alcohol for -SO minutes#
5fhe solution was extracted with ether# end the extract 
washed with aqueous potassium carbonate and dried 
(potassium carbonate)* yielding (•)phenyl®©thyloarbinol*'
.iriufranetaiicm of (**).. and (-») -Hll. wfo®ni%imthylmrtelnyl 
-dl*p«*Tt>lwe»esulph im te in  Solution* . -■■(&} 'In  ■ formS e ; a rid *
7k«* 6? fct"-*64*3* {1,8*0| o,S,ls|la ethyl ■
w w w * -  y r t  | * "* *"* ■ ■■.■,£-.
alookol) # nf£ ■■■1*5703#.. was used*. thm observations of 
rotatory power of a solution. of ■ this -ester -(X*f> g*) in form lc 
aoidill*® g*l mi*# glvte in Table'XXX* ■ ■ -after the--'last ■• 
observation had been. made* the solution - was -poured Into’., water 
and extracted with other#-' The’exbraet-.-was--’dried# and the 
ether removed* .- From the residue#..pkenylmetkilearMnyl ■ 
formate' (0.*2 o*o*h was. obtained#' b.*r*86*/lS. ism*.* n^'-X*3033* ■ 
leaving (~l ^dl^pben^lmetbarlearblnjl 3**toluenesulpMmt e*
n'4 : 1,5672, [g]'7.-61*?'s in. ethyl &10O&O3.. a»2,0| c»l.SO),*mp J5^( *"*
(ill In’aeetonltrlla* • ■ {«*)-+dl»s»ter-of fa] ■. «*70*$7 In ethyl -■
Him' i f i r r  i 'ii n 'H im  in „ i r  >,i.i-ri. jm iii.ii.' 'rirntnun •**"* fitful
&leol&l (l*3»Qj . 4*3*3$}# 1*5740#" was used* The'imr * mmr ■ * -**1 n
observations .of. rotatory*power of a 'solution of this aster 
{$#7 g#J in aoetonttrile (30*2 s#l are given in Table .TfX*; ■ 
23*5 hows, after the, solution was.made# - a portion--was withdrawn 
and the solvent. removed b^ distillation# -■ finally at 0#1 mm*
The residual ester had n ^ '1*5782# &nd faf* 070*3*.-in ethyl-p .
alcohol (.1*2*0 j 0*4*881 *. The ester recovered In the same
—  ^
way after. S58 hours bad a . 1*3740# * (uj — 43*8* in ethyl
, * * P  s^M
aleohol (1,#2*81 .£#4*88) i • it remained liquid when kept'for 
24 hours at *2% .
■ ’(ill}"' In' nitrobensene• • The observations' are given in Table 1¥
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Darkening ot 'tb® solution prevented observation. aftor 283 '
hours* ' The -specific rotatory power of tb# m%m tn
nitrobensssne, solution &o«a mot vary. with bondontrdtloa
17
sufficiently ■ to affect these results! • 0_,2.0}
8,4,80)»' />]'? «50«5* (l»2,0j 8,1.02).^3 **' **
(iv} „In formic acid solution containing-gcdf urn formats# Its# 
changes in rotatory power of a solution of the ester in 
formic acid in presence' of 2*5 and of 5*6 molar .proportions 
■ of sodium -fomate are given respectively in the third and 
fourth'- sect!one of Table IV* • f&e first solution after 
3*75 hours was poured into water and extracted with ether*
■the extract washed with aqueous sodium hi carbonate#" dried*
...Csodium-'sulphato)* and the ether removed* The residual 
 ^ • eulphlmte gave.no distillate at 130®/23.m*u It had 1*5703
***p
and (e^i »84*S° i» ethyl alcohol (l^ S.Oj £,5*130)*
(V) In formic acid containing sodium p~.t.Qlu#!i# sulpM ri ate * ■
fable I? gives the•change■ia rotatory power of-the solution* „ 
.the preparation-.of -wbioh is described above* '
(vi) 2n ether ,containing potassium carbon**fee* Hi# (»»)Ml* 
e#t«r fi*78 g.* [aj“ *70.8° in ethyl alcohol {l»S,0j ,[ W| **“
:e*S*oa)f ' n^r 1*5740^ in solution in,ether {@#5 g*) witls- 
. 'potassium carbonate (0*7 g*) was observed polar!metrisally 
:'(1*2*0}* •'The'original rotation* *21*62% was 
maintained# the value after 20 days being a/^f: ^ 21*2$*
■Ether was then removed from the filtered solution# finally 
.-at :0*1 mm*# /yielding (*)Ml*estor having n^ f 1*6753# 
fa)ft '**70*8°' in ethyl alcohol. {l*&*0j o*4#775)«
The foraitt a old used la these experiments was prepared
100,
from t h ® 98-X0Q$/;aeidl by repeated m o l t 6 X t t M tlon and-p a r t ia l  
.liquefactlorn# ,tfee fluid being r§jeoted*
freparatlefr and Besolution of. dl »n»Prop7lprofienylcarbinol * ■ 
Orotonaldehyde was purified by- sha^ iktng the comerpIj/X 
material with sodium sulphate for 24 hours# distilling- and 
collecting the fraction b.p* 1O1°^1OS'0/76O mm* \ n~Propyl 
chloride of b*p#4$3949*- was used*
To magnesium {Si g*l- covered with dry ether# n^propyl 
chloride (196 g*) in  an equal volume of other was added during 
four hoursf and the reagent allowed to- stand overnight# 
Crotonaldebyde (157*5 g*) in  an equal volume of ether was- 
slowly added with s tirrin g /to  the le t cooled reagent* fhe 
complex was decomposed with ammonium chloride mud ice# and 
the ettabreal extract washed with sodium bisulphite and water* 
From I t  a fraction (lid  g«) of dl*n*fropylpropemylcarhinol
b.p,«»*-«4.**A* w. y  1.4380, #». obtained, yield W
on the crotonal&eky&e taken (900 of 2*5 molecules*).*
Ammrs and Wcstermann# Bar* 1921* 54* 2903# give b«p* S3*
dl*nfropjlpropenyle&rblmyl.Hydrogen .Fhthalmte*
(Levene and lahker* J*Biol*Gh©m» 1934* 106*175* prepared 
this -substance but do not .record m*p* or other data*)*
To & suspension of phth&lle anhydride (178 g») in 
pyridine (95 g*> dl#n~prepylpropenylc&rbinol (137 $#) was 
added and the mixture heated at 66m for 1*75 hours* After 
standing overnight an. equal volume of acetone was added# 
then concentrated hydrochloric add (1350*0*) and' Ice* On 
stirring with water
phth&lftte separated as a solid m#p* 68*»02* in  nearly
theoretical yield* Purified through its sodium salt and
• 102*
crystallisation from ©srbcn dl sulphide It formed prisms rn^pM^'---'
72,5® Pound by titration with KaOii, M.w.gfiO, Calo. for C H 0,#3T W*+
M,W,262,
(♦)Propylnronenylcarblnyl Hydrogen Phtbolate.
-'(heireiteami Marker# loo* cit*# prepared the brucine salt
of tfee. hfdrogOB pbtbalato and on crystallising from acetone a
salt was obtained which ©tt decomposition gave an ester of
X alpS in benzene* this is approximately 1S;I.of.,fch© -
maximum optical activity. From it;an alcohol Wp* 157°/
7S0 mm* d^ f 0*838* a r  -o #70 was obtained on hydrolysis*
which on reduction. gave dl-n-propylcarbinol*) • . . .;
, ; To a solution of .the dl.propylpropenylearblnyl.hydrogen
phth&late (313 g#).In acetone (1200,c«e«}* dried brucine'■. ,
(473 g#) was added and the mixture warmed until solution was
complete* The brucine salt which separated ©m cooling was
twice recrystallised from hot acetone* portion on
decomposition gave hydrogen .pbifealatc ~5*58 in
ethanol# a further crop was obtained from" the mother liquors
♦
end added to. tbs 'former crop# . a .portion of the mixture gave *»v
fP 0
decomposition hydrogen phthalate of- £al -5*S9 In ethanol*
The total crop (0*08 mol*), was then decomposed with dilute 
hydrochloric acid and the ethereal extract"of the hydrogen 
phthalate washed and dried* evaporated to 178 c*o* and an . 
equal' volume of petroleum ether added* Two' distinct forms 
crystallised# a dense mass (VJ^ -8*13 in ethanol*' and 
needles [al^  -5*00 in bensene# recrystallised from ether and
'  ^ r opetroleum ether (aj . -3*83 in bensene*'.sup*88*69*
It appeared# therefore# that the dl-propylpropcnylcarbinyl
hydrogen phthalate had crystallised before the l»hydrogen
105*
phibalate* end further.that the . above . resolution and also that
ef .I»evene. end Marker Is oi&y piuM&al* ;■•. " .
■ ' fhe following variations of proeeedure fiw
fp-p fhe brucine gait was prepared in acetone -solution as
'Shove and crystallised from m mixture of meetonef2).and
chloroformf!) three times;on decomposition it gave a hydrogen
phthalate of ethanol#- -
fh©'above product (after rc crystall!satton from the ace tom
chloroform solvent) was -further "twice vecrystallised from
methyl-acetate* In which it‘is but slightly soluble in the
cold* the crop on decomposition gave hydrogen phthalate of
fal9^  *6*63 .in ethanol* > . .
u T^S
Brucine salt of .propyl*pr©peaylearMhyl: hydrogen phthalate 
having’a vary small 4 rotation in -alcohol was twi ce -. 
recrystallised from methyl acetate and on decomposition gave 
hydrogen phthalate of sere rotation# \ .
The 'mim material was dissolved In chloroform'and dry 
methylacetate added*' - "fhe crop-.decomposed to give hydrogen 
phthalate of C?G^{ *1*2. in ethanol# -
The some material-was dissolved In-chloroform and dry 
acetone added and the- crop decomposed to give hydrogen ■ 
phthalate of in.ethanol* . -.-
The same material was dissolved, in dried, chloroform and 
dry methyl acetate added to the- cold solution and this 
proeeedure repeated*" - The crop; on decomposition gave 
hydrogen phthallte of in ethanol* -
. Bj^eine salt of hydrogen phthalate of . |VJ^-S*S4 .
(1B ©thane!) was treated with boiling acetone until its
104#
weight was .reduced from. -325-g* td.SOO g* Deeon ■>o»od/it 
gave hydrogen phth&lata Of ■ in ethanol*
; In none of those methods was the difference in : • 
solubility of 1 *brucine,X*phthalate and 1 .brnoino *d* pfctkaXaie 
- sufficient'to pewit a satisfactory resolution# - Other - 
alkaloids were then employed*
- '^ifeidlne.salt of ■'prepylpropenylearblnyl hydrogen 
phthalate, on crystallising from, dry methyl acetate appeared 
slowly to Isolate the' salt of (*■) hydrogen pfcthalabe* . 
OiEefcoiiidin# of dl^orooy 1 pr ooeriy I e&rbtnyl ■•■'..
Tteiir-rr~^-^m m T--i,i— T r r r r p n i t t r ^ n r r n i ^ i ^ —nPfrir— f^frmffiwt'r^ rffirr^ ifr’^ TiiirTtTtn^  ttfn !iaiwii»»»in8i<ii*iii>wiiiiiniiiiim#»iiiM j i l t iHjeI hiiiium*
hydrogen -phthslate- on crystallising from acetone appeared 
slowly-to isolate the salt of (*)hydrogen phthalate*
ffee Morphine# Olnehonlne* and Quinine salts of .
irniirTii i^T i^iirrairi '^riTyrrTrfrtitifmrrtrit ytwiinrrm'ITt^ inl^ ri-ifinintiiii-~^ «nnir ntfrnti*>Trnir---r»TiiiiiT«tTirTilTiWTT>^ oiT'>Mi-|f>i-r>i#i'naiiriTintim.iWunjmiii^ w^ijiijMj^ ij^ nin^ iai i mu .iiiiii mm. wW-.'JM‘UlUiJ|l>i»ijl|lij#
A t g o p A g ^  .Ptetfealfttc could not be
solidified#":':.;.
(*)m~Propyl.pr ope-nyl carbinyl Hydrogen Phth slate** 
Strychnine (625 g*) was dissolved in a solution of ...the 
dl»hydregen phtfcalle ester (491g«) in dry .ehlorofor»f. -.
the leXvemt wee .removed*- and hot dry acetone (1200 c*e*) 
added# - On .cooling# the strychnine salt (800 g.) separated* 
fhis was thrice re crystallised by solution in the minimum 
amount of methyl alcohol and addition of...' acetone• . further 
recrystallisation did not increase the optical activity of 
the saX|f> which was decomposed, to- yield a dextrorotatory 
hydrogen phthalic ester having (XI 1^9*3^ - in ethyl alcohol*ffkl
■Tfe© strychnine salt was readily decomposed by pro logged 
boiling in acetone solution# and by traces of water in the.
.solvents# and could not be'obtained optically pure*
105* ''
After repeated" crystallisation from etherflight petroleum 
(■»)n*propylprepenyldftrbinyl. hydrogen phthalate formed needles# 
.sup#. ?4*«*75%- and attained the constant rotatory power 
lal'1+B2.8S9 (Xj2.0; c,4,55) la etfcyl-aleoholle solution
{found* C, 60,85j a, 6,8 e(r St/5.0 requires £, 68,7| B» $,#£). 
he composition of the more soluble fractions of the strychnine 
salt yielded a hydrogen phth&iie ester with in9*i»f.
ethyi*aleoholi# solution#.'. By four re cry stall! sail on® of its
bruoine salt from see ton# the rotatory power "of this hydrogen 
phthalie ester 'was raised to a constant value of <Y> - 1 W
in .ethyl^elooholle, solution* Finally# by repeated 
crystallisation, from ether and light ■ petroleum# optically 
.pure* (*)m-*propylpropenyle.trtiayl hydrogen phthalate was 
obtained in needles# m«p» ' (&J •22*5*< (1* --2*0 i o*' 4*610) 
in'ethyl*&leoholla solution# and faj1^  (1 f*0f e*. 4*60}
In carbon dlsulphide# ," - In, view of the failure of both the 
^strychnine and the brucine salts to effect a complete 
resolution of this hydrogen phthalio ester# 11$ salts with 
qutni&in*' and elnehonl dixie were re crystallised from methyl 
..acetate-and aeetone.respectively! 'these# however# brought 
about little# If any# ' separation*
14>}n^ rropylprdpenyicarMnol» Steam was passed thrombi a.
.solution of the {+) hydrogen phthallc ester (20,g*) and 
sodium hydroxide (7 g*> in water {34 ©♦«*) and fro® the Steam* 
distillate C tin-*or opylpr openylearbi noX* tup* &$0$®/l6 mm**
. 1*4381# 4* 0*859# was obtained* Its rotatory power is**■ p
recorded in fable ,1# and the variations with solvent and 
temperature in fables II and 111* ■ The car bind (1*1 g*} was
f\fr JT 4- 10s.
reconverted into.' its . hydrogen pfet hallo ester# ■ which' had fa I *B l0l 1
swbf
{Xt2«0| indicating slight 'm'mmim%ton during-
hydrolysis* '
deduction of; (*} w* fro pyl propanyl ear hi no! to epy 1 esrfetnol ♦
The {*) alcohol *4*02* 1# 0*5 Ji. 2 g*)# dissolved
■ in ethyl alcohol ■ (f9;lf ; IS - e*oJ * was reduced with hydrogen, at
2 etms*. in the presence of Baney nickel catalyst* The
filtered- solution was optically inactive to light of Apf*< ■
.i[ 1#' 2*85*" and yielded. optically Inactive' &i*n* propylcarbinol #•
fe*p* . .' 1*4216# which was converted'Into Its
hydrogen.', phthalle ester#,': sup*- 60*. alone and when ..mixed''with
authentic di~n~propylearbtnyl hydrogen phthaisie * 7
Absence. of Mutapotatdon in. (♦)n»Propylproperty1 carhino.l *.
■Tfe# (+* alcohol (a'** +4.11°, a'? +7.70’, 1, 0.5) was
■ s*<6i • • w r  f  .7
' m&int&ined at' 34*39* during 16 d&ysf it was" then kept at 20°
3^  - afor 6 hours# and' the "rotatory power r©determined# a .44*10%
,  ’
«** +7,®5° (i, o.s)« "-
fjry ■“ . . , . ■
.; dl*>n*froprlpropenyl earfelnyl .acetate» prepared fey heating
the.'dl^aleohol (6 g*S with acetic anhydride (i |#! and .pyridine
{6 g*}» ted b*.p* 63-64.5°p.2 «“ *# s'j 1,4283 (Fottndl C,69.8i
fi, .10*3* C^ Bjt Oj. requires C, 69.2} E, 10,3.2). (-)n-
fropylpropenyl.carfelnyl .acetate.#' prepared similarly.from the
(+) alcatel (&7 +4,02% 1, 0.5), had b.p. 74°/16 m b.,
n'7 1,4270, du 0.8815, ft, -14.95% a -13.41%~p —i, Wy
ew •19,23s, <£„ •21,98s, «* -86.15% ft* -30.18s*w .$0ft ^zr
<x* *-52*80%  : .a *  *3 8 *4 0 %  <1* 0#6)#"-#75 1^15
Bsductton of the ■(«*) acetate* the 1*5 acetate ,{ <2^  -21*98% 
X* 0*5! 3*6 g#) was reduced in ethereal solution fey hydrogen
' 107*
at 2 atms# la tbepretence of platinum oxide * ■ Tfee filtered ; 
solution*** lasetlT* to light of ^  and yiolded optically 
Inftetlve ■. &i*n*propyXe&rbi»yl acetate* .b*p* . .
n*y 1.4108*•
m * p  ■ .. - , ■ .
<ll”B*Fropilpro,penjlcerb|nfI feengo.ate* prepared by milting the 
di*»aleolaol (5*5 g*) with pyridine (B g*) and adding bensoyl - 
&!&o?ide '(S«7$ ' g*}* bad b*p*' 145*/^ **# 2jT 1*0O-71 {Found! 
a# -'76*7* I* S*4* <j ■ 1^0^ requires 0* 76*£i H* 6.5^)* .
(*} b**Fropylpropeny 1c&rhinyl beoaoa.te# prepared similarly from'
the (+) alcohol (a'*+4*4Saj 1, 0.8), bad h,p. XU*/li an., ‘ ;•
'■ &W ' ■
d 0*9908* " 1*50405 -• Its rotatory ■ pow rs . era recorded ■
In fable' ?* ";
Reduction of the (•*) bensosteu ; fha {+) bensoate {a**, *tt*16°, .
■ ^nwiir-i'-jiL. Jin I [ : 11 u . 11" m . m ~ w i  njrnin -. / m u m *  .«><-*« .„» i n, r ji.. 11 .ijrr.r» 5W $ \
jLr 0#5|. 5*1 g*} m&» 'reduced in etboreal;solution-{20 .e.#e#) by 
hydrogen at S itiSf in the presence of platinum oxl&ei the .
i f
filtered solution bad mQ*^& (Xj 2*0)# m &  from it optically
in&etiy* M^^propjlmrhinfl feeneo&te# b*p* l4a*150®/ilmm** 
nv 1*4885# was obtained*.
«•*> p
dl^pyFropylpropenyloarblnyl Methyl Ether*~ ■ Methyl iodide (8 g.) 
was added , to tbs potftsslo^ dsrlvative obtained by" the Interaction 
of potassium {2 g#> and tbe dl^aloohol (5*7.g*} 'in b®mm® - 
• suspension! ' the crude methyl ether was fneed from unraacted 
. alcobol-by. beating wi.tb; phthalte mmhydrldg {$*5 g*j -and 
: pyridine (5*5 g.*}' for - 2 hour® at' 6§>*700* ■ After red!stillation
■ through a short. eoi%mn§ dl»n*propylpropenyiearbtnyi methyl ether
hod'b.p, 155*/760 tan., n^1 1.4164, 0.7998 (fbrad* C, VS.Oj .
H # 12*8# 0 !£, 0 -requires d# 74*§; 1# ■H i®
I . n^FropylpropenyloarMnyl. methyl. ether was similarly prepared
trtm tho (<*). BleobdX (/?"-9.14°; 1* 0,5)|, It ha I h„p* 135-137%
n%C‘t 1*4169# u
m 2~k>
p W-***' ^  ? i6S*' +5-°S-  ^  +5‘®»
«*6.'.+6*21% -t7,04% ' +7.38% . a%*: ■*9,01°, {1, Q.SS5S).9^  , ■ ■*. ■: Cf^ TT '. • <tJ?r ;■'■■ . pp ' ■
dl -n- Propyl prop enyl mrM nyl - Forma t # was prepared. by, heating the 
dl * . earMnol (4 g*> with the mixed .anhydride- of. formic and acetic 
seM# (6. g#). for. one. hour on'.the. water-be tfej;’ after,thrice 
redistilling it had tup* 55*04'*/Xl ii*# nj^  1*4285# (found.1 
0# 68*4# II# 10*2* <VSW^*' requires .0f. 67*6#; 1# 10«0£)* ...
" ■ ^  Formate was similarly, prepared from the earMhoX
having . ■t4#.0|f # (1# 0*6)*-,. It had h*p* 08^/17 mil ,1*4298,#
6
><r 2.6 K?
v- -.873, a-^1,75, ^ -8*80, *8,84 ^-5.18,
3*<8, <tVS*8’ 4" -4,39, {l, 0,230),H^rrtr <*7*.
To a .
hou? on cooltn3
mixture of the &l»capbl&ol (3*8. g*) and pyridine-:(2*% g*)*
'p^ nttrobmmfl chloride (6*2 $* I was added* .■ After mi ; 
internal the mixture was heated io,S0f-fori 
It mm. dissolved in. ether# washed, with,dilute hydrochloric - 
ael^ . with- caustic • soda#< with water and curled (calcium chloride)* 
The dl~n*propyIprQpenyI earblnyl p*nt trobengoat* separated from 
aqueous- alcohol - in plates# m*p* 40*41%, (Found* 0* 63*6#
li# 8*4* 0. ■ Bln. 0 II requires 8# 83*8* B# . 6*5,1»}# frj r
•urethane of •b*f jfarhin A
mixture ;of the dl^carbinol .(1*2 g*) and phenyl, esrfeimlde (2 g*)
was. bested for one hour on. the. eteatiHm thf. it was extracted 
with-hot .-light' petroleum, from which on cooling separated 
the p»xenyl^urethane hawing on reorystaXXisaticm .»*p# 105*5% 
(Pound, C* 77*5, E, 7,5,0^ ^ .i^S requires C,77«7, H. 7,5jO.
109, .
• ' ph* rate' mm
preps red by the slow addition of p«* toluene suiphlnyl chloride ' 
(19*2 g*) to am ice-cooled mixture of the dl-carfeonol ; ■ •
(12*4 "g*> end pyridine’ {0*7 g*)'* An equal *volwm of "dry '. "
ether was- added with stirring at. room temperature| '
-SubsequentXy .more (ether was .added and the extract washed with 
dilute hydro chloric acid* with sodium carbonate'and dried 
(calcium chloride)'# ‘ A yellow oil remained after'Vemowing 
the’ other | it' decomposed without difctilling 'when heated to 
150° at 0.1 ®a#i The product was therefore purified by 
removal of 'traces of the", earbinoi by heating to 90^ ‘at'" *
0*1 n *  ' It then had n*#l*’5273# {Found 5* X3*Q*‘ tS^  0t a ; ; 
required 8# 12*7^)* . ' .....
{’*)**n"*Fropilproperjicarbitiyi*ir*folu.smesiilphimat# ' '
/
was elMlarly prepared from: the 4**Maol having' &£»)
it toad 1.5271, +1,85, a^ r +K‘°7' W  +S-27, (1,0.5).
' dl-Z\P - ^-Cblorofceptene. To phosphorus trichloride
(5*2 g*> cooled in Ice#' a mixture of dl^n-*propylproptiiylcarbin3l
(11 #4 g*) and pyridine .{1*6 g*) was added with ehsMitgf ;
after 'standing at-the ordinary, temperature for 1*5 hours# the 
top. layer was decanted mnci redistilled*, dl*» ~£~0hXoro*
fcepfene bad b.p.489A »  »«** np 1 •**&*, 0,879* (Pound
CI»* 25*6# CLS|* €1 requires OX* • 26*7*) *.':- 
B r{•*)«>& ~Ghloroh®ptfne* was prepared by € similar method 
from the carbinol having %,*(+4*lOf (X# 0*5*) * It had 
b*p*44°/14 mm*# 1*4430# •&j]^ .~X#21j(. s ^ ~ l * 4 8 * <*1*68# '
• <*3# 20* (1*0*5) *
110* 1
HasctIons of Derivatives of w*) 
flgpoalf1 cation of; the, {.*)»Bydrogen. Phthalate# ■ :The 
saponification with IfaOH -is .described ..above* A current * 
■of ■ steam;was passed through a 1 solution of .the ..{ *)~bydrogtn, 
phthalate ■{ (jaTJ** * *80*0 la ethyl alcohol* 13 i§*> and ' ■ .fHbl
anhydro us sodium see tats |9 §*) in .water. {SO e*e*5* V The 
steam distillate was saturated with. potmsium earborato 
;an&'extracted, vlth ether* - , tb# latter yielded a.heptenol'X 
(& §*}■* b*p0 63®/16 mm*# Bp 1 *4579* whl eh was-optically
■ inactive: -to light of ; _ Xt fmrrJifebM a p^on^I^urotliane 
which was a mixture. m»p« YQ~8Q°* from which.. after six-. . • 
evystalllsationa/from. a mixture of methylene. chloride mu1 
.light-petroXeumir. s. small .quantity of the- p*xenyl~uretha®c 
'.of dl^n^propylpropcejl ea rbl ml * m*p# X 02-104** alone and ... 
mixed, with aa. authentic specimen* mm. obtained* . ■/•■■>;.:. ■ ; . * .,.
($ flie product of. a. reaction .of n^propylpropenylearMsiOl .or 
Its derivatives was isolated*as a eonstaut-boiling fraction
■ having b*p* and n^  In satisfactory/agreement with-1hat of 
the' pure ■ n-propylpropenyloarhlnyl compound j. : .such >■ product 
'may* however*, contain a- .proportion ;of .the propyl *&♦ . 
methylcX3.fi' Isomarl&e*' and. is referred to- as ♦iieptenol1 or 
©, ■ ♦foeptenyl*. derivative#); . .  ,
Stability of the Hydrogen'fbtfcalatea of • n»fropylprooenylc^ ljid
and jfcn^ frcpyl*u~r*»thylallyl alcohol#;, . a.X~n-Propylpr openyl- ,
carblnyl hydrogen phthalate (3 g.) and pyridine (3g*} -
were heated on the .steam ■ bath for SO mtas*;, Ether .was
added, and the solution washed with dilute hy&ro*chloric acid*
with water and dried tCad^*). fh# solution was evaporated-
and light petroleum added when the hydrogen phthalate
111*
separated, a# needles' ..m* p.* ’ ''stane md -whm'mdmd with '.the o 
'original' mtertadU.’-' . *■"’■
. Frceisfly similar treatment of dl- ©py X -a-mathyl-' 
mXXf X' hydrogen pbtfcai&to gave: the pure ester* :.m*p*67* 5*' alone 
:snd when' mixed 'with the■ ©rigtnai ■ material* '-' ■'.'.; a-/
' s^saigjsatien af lolmtlons of .the f*)-Prapyl^dpenylr'" 
earbtnyl Hydro gen f hifoalate», ’ A solutl on of the (+)•■ ester 
(Ca3pt4f^ ®*^ & ethyl alcohol» 0*.B5g*} in nitrobenzene' |X0f? g*) 
was maintained at- 38% mrd observed' poiarlwtrieMllf' Cl* - 0*5) ♦
t#' hours* :, ;: ■’ %  t/ tows* '■: ■ "
.'; : o#d'';v ■ ; ■ *0*or;'J '-1' m §  ■
■ 70 ■:-0«Q5 977 0*00
= 208- ■'-.■'■ 0*03
A quantity of phthall© sold separated* m*.p*X98*2QQ* decomp*
' 'A'solution of the {4) tester' ( In ethyl alcohol*
0*S4 g*} in nltroiMtham#' |20 ©c*J waa maintained'at' 32^ and 
Observed polarimctrtcmiiy Cl,: t*.0}.: "
b* .hours* -' airt( a t, hows# .' ■ yMp&f -
'■.'■ - * 0 ■ . . •+1.49 :[t m  v *0.02
. . . m  \ : 1,45 V ■30»' • 0*53
■ 67 ..- '' 1.23 , . 333 • ■ v ■-0*44
■22': 1.07 - 401 - ;3,?*80
- lit, :. .1*04 , .  m %  ^0*10
.; 140 ■'■ 0,08 . 673 ■ / ' -.0*10
165 ,' v 0.84 : ' 730 ’■ - 0*01
' x m  ■ ■ 0*75 -' 008 ' 0*00
2 m  . 0.67 / 1076 *■ 0*00
A small quantity of phthalie acid* m*p» 20?& decamp*.# separated*
Seplaoement. I! t net ions of .(4)#n*fronylnropeByleat%lnil 
Hydrogen fhthalatc 1» With "Formic Acldy ' A mixture of the
■ ^ »ifa*iiWMi^ i« ^ iw wi<ii!>M <»i»iii»ii» ^ ia^:^iw i^ » »«i»«'^ w w »iiii)iwiw>w»wi>i! wn «»■>in,'w m»KixwnwwwiwKnwmmwiwwtnim wiw >m»< i
{+)*■ hydrogen phthelste ( , 7 7 ,  In ethyl nlcchol, 11 g.)
end formie acid (anhydrous, 4 g.) was heated on the stesa bath .
for one hours After standing, ether was added end the
112. '
mtrmt ■ . fCaC3Lr).V.«wad -
wspwatea# - V . the: pmiflm mm.. h^ pt.mjl formats having after 
■rsdlatillatlsn top*. situ# n^X# 42.68# eptleellf inactive
,to. llgfcti *f;^-(l*0*8&>,- (8,8 ft.) - : ., . ^
■ ■-.Proai :tt# tedium ;cwtosutte eblufelest 0a "aeldifieatiem :
; ttitoXf a a el & f 4*9 g* ) m*p* 900»90$*. deeeitp* : tss . obtained* 
..a e e tle ;; .f t0 ld i’ ■■ i\ eeintlen of the".{tjttfitpogen: -.
ia.etfejl-.aX.^holif 3#0‘ :g.*J lu meali^ael#- 
90..$*}. was maintains^ at -39%: and :ptf iodieall^ :; ;,t 
.removed from the 'tters&stat* tooled and tlw rotatory power ■ 
dsterainedi at roots' tssiparatwa*-
1 .hOWS# : MfU ( : . t, hour a* asUl
0 . • - ■ * e ,m  . • - *0*1$
■ 17 1.91 ' 449 ’ ■' ' ■0#$0
■ 46. - : .1*83 ..'497 , - d'-:-0*7B
03 ' 1.7* ■ $44 ■■ 0*93
90 ■ - x * m ■--• - 897, ■■:.V-;-l#09
119 ■1.88 ■ 684 ‘. ■ 1 *24
160 : ... 1*10 ■■.■ ' 78$ ';. - ■:■ ■ '..1*38
184 9*93 833 ' ' ■;. % *m
233 :. , , 0*88 :. ■ 1001 ‘■■■'■1*79
*0*81 1109 •1*89
■ '■'■■ Ittoa* was. added. atia.tte iseiuttan filtered from a solid 
which erystallli## fr« tot water as pbthallo aeii nup*S00«*; 
904# deee-mp* ;{0*S g *) *. fto ethereal solution, wag watted 
witt sodium. eartomtt and dried* \ tto sodium omrtomt® 
solution fielded the iBgmre residual hydrogen phthalate, on 
aeitifioation* fh# residue from, evaporation’of the attoraml ‘
''.soiutloja tod top* 75*/l7 ton** ®l) 1*4284,. *3*05* ."'
■ t0.#03| It<9*5 ■ g*) was re&uoed; In - solution in alcohol
{7 ee.) if hydrogen at 2 atmospheres in the presence of 
limof nlokel eatalyst* The filtered solution, -which did not
daeaXsuriss a solution of bromine in earbon £0trashier!do,
113'* ■
til made tip'•to- 20 ■ m+ ■■mhm- tt |»ft4 inactive*;to■ light: of
•&* '^ l&h bengole.aeid»' :•■.■; 1•picture: of .B^ propflp^'peiifleayM.ii^X . 
.'t^ drogen pfetliilate J im ethyl alcohol* 20 g*) and
bensole- 'aeld; $87 ||*| urns mslmtalrtd ah 120*1SO# for one hours# 
‘Bio eoolei M x t t i r c . w a s ■ w i t h  #th#r*md:tfe# ■ ■ . , .
;filtered ethereal extract tt&sb.ed with sodium s^rbomte* dried*' 
f sodium. sulphate) mud evaporated#. iXt fare dl*bapteryX
J5*
■becneaie* !i*p* ■ Idf*/&$ m*# - top .X*§04i* optically imaotive; to 
llgjbt of;^^ * {ltO*fS5* : Thla-material |t*S.g*)'waa ■ .
atpoiiifiea with. tlcoholii potassium hydroxide on the steam 
hath-for ■ono^ .hoisri -ether was'than extract "
washed with m%tm and dried# f It gave* a 'hapten©!*' tup* il#/lSim 
this last' |0*f "§*) 'was converted into %tn :p*mnj% urethane 
which affce# six crystallisations yielded a small quantity of the 
p«*xanyl**ttretiha»e of dl*n-propy3*prof enfltarbiriol * m*p*100# alone 
"and mined with an authentic specimen* ; • ../,-■;
. Irradiation of dl*ii~PropylpropeBylcarhiB.fi Hydrogen
il>V<»i»K(rwWi~ Tfi i i< r^ m^n#rrifr^^T^-imiir^ wisfinSwr.WBww i.w■ nin»ii>if>»n«»»wm»>aiTn)wrTTi*«ai«‘iw ir-r>>fti«wir»»i|»OT<ft^nw»^ .
Fbttsftlttte#. ■ ftm dl*h|’drogoB fhthalftt# |1S g*j was'■dissolved 
in purified chloroform'’ (fS .ed*) ® M ..-exposed to .a quart ar 
mercmrf arc lamp* in a barter sealed with cellophane* "
After 00 hours the solution, turns evaporated at rmm tempera turn 
'giving a solid m*p* af-08*5* ffeat this lowering of m*p* was 
"duo to chemical deccrnp®aitlon rather than to geometrical
‘inwraion was shown % / m  b j  recrjstallining from light
petroleum and ether whan, the produot lmd m.*p**71^ 720 alone ■
■or mlmd wttb the original' material! 2/, a portion wm 
dissolved'in other mud a little iodine aided to catalyse
Wconveraion# Evaporation yielded the mm® crude material
114*
1 .am
W«p*$7*0S% on. raeryst&Xlising*. m#p.* 71*72° alone' or ■ mixed 
with tli# original material*'.
Of the- pfKlti^benaoetee of r•*frejiylor o r # nylfarb 1 mo 1 
and ■ )^n»Frepylfthfl allit Ateehet * ~■ ; ■0 *8 - n* -of -' «eeh ©£■ the 
:psre esters. «iaistaim#d at-SO^ f©r on# tsaiip'f"' - ffea iiteltiu,, 
fitra'-ailt^ rl tesu^^ool tmdfaah was I no eul m t a d with Its 
isomer*- ; :fte# ^^ ©pfjrippopetsjftes^ bin^ l ester .had ®*p*41%
;smd ■ the ^ ~propft*a*«thyXall'll .eater m*p*89 %•■ ttea ^
original s*p*,a*■ : , - / ■. ■ ■ , ’■ ■ : ; ' ;
*?*r*1¥opilpropeTn
'fel.uaaasttlpfciB.ate*. : fhe dl*©«t©r* »a 1 *5071 * was allowed to
jfc.j^poMgf c m jwni*«*nifp| *i>* * iirinn rifrr. frw^iprijii J /  ,
Bhang# In & thermostat ■-at 32#f Fort long iw# remowed from 
time /to time#- and the e&poalftcation m i n e ' determined hjr ■ 
eXeeboXte poteasinm hydroacide# •
.t*. honrs*' ' ester*: ■ :. t* tenr#* ■; :aster* ' ■ ■
■ it prepared# - : - .- 83*J» •-■■.■ :- ; 27 -•■■*■ -, ■•■ , ,fS^
f#s ai* izo m  tnusaa*
. . .- 24 -. :' ■ - 70+ ,-.. ■ - . - ,v *>
'78 - 24* After- 33 ditfi* 85Jf‘
A similar experiment mm performed with the '(''+)»sulphlmte*
■'ttse iseteriel wee pt&eed la a 0*3 dm.* tub® In the thermostat*
en&'trerledle&lly removed allowed to mol; and the rotation'- -
.determined#
i9 I I o ^ |  ;t* immi* a^4(
%  eepii* |
§4}S #ster*: .0 .■ 4S*>85°. ;■-: ■: .-43 •■..■-■• *»0*04* By eapn*
■ g«8 '*2*87 1
-,. 19*7 '•/ / .- ,4©*43- ■ 33£eatm j
'■After cm# w#le the material was reflttxed with aleohoXio j
pote.eeiwm hydroxide# ether m m  added and the ■ artra.eb washed j
with water drift end the ether remotred* ■• ■• Finally the oily . :
reeii^ ti#- wee heated to--80p at 0*I".»*-.te remove welatlle ■■ ■
: ;'■' ' .:il5*.,
ta t  attXphfima) -.did- ' #€»'3.3L^ lJT3r«-
: a . solution of fS g *i In..;pur« .formio neld
■. -1 HO f *■ ) . urns,- a l l  owed to, .ata&d; a t room f  n ^ w a ta r#  ■ t-'-,days§ * ,
Et!?fjr.■ was ,added ■ arid the■ asctafaet;.washed, with fcoulum: oarbOmsit . 
./..and drind with so&ium ruXphsfcef . .ffeo -oil remaining on 
•■;-.■ tbs a tta r  m s 'h-eatad to 00* >at' IS  issw. t a t  gar#'-'wi d is t i l la te *  
v;;fhe r # a i iw  had A*SS58t ; . ■ . . ;:; ■:■,. . - .-
, &. solution o f i l l#  ■M^mxkphdmM^.iH^S/g*! jm i /sodium •
■ ..formats- (!■*$ -g*) . in  .anhydrous fo m lo  -sotd I ts  g*) m s , v
. allowod ■ to. stand. mi r o o m f o r :■$ days* ' S fta r mm
■ added/mad. th e . axtr.aofc-:--washed with ,B®diim .oarbomte and dried*-
: fb#■ ■ residua obtained ua evaporation ^a .'haatad ’-'to'- 88 -^ a t-14 mm* 
-tab yielded mo diOtiXXaiof ; 33ho m m idm  had -r^v ,1 *$i§0.*, - /
... to nromara dl**d £v^0ni0nyX»m-folylsuluhere*
.,' 3.;* A Mixture #f dl-A  f $ * i  .4#! with d rie d ;" .; ' :
■■'sodium p* talusme ralphlnm ta { S * $. . l i t  e tta r  ma. ahalteh,.'
- «oba.mi0a l l f ' fo r  0 hours*-' '■' Tha i t l f i  :« n  removed sad t t a \
- residue heated,at §S# fo r  am tew ?  y Wmm &'be&aen« e x tra e t .
o f the Mixture tfea ehlorohspiemo ■<§*§ g*J 4B®fV? mi*
...ms reoomfed*. ■ S/*- A" ata&lar mixture of rs&otanbs was - 
.' heated t»  solution ■ in  nitromatfeama*- t a t  bo so lid  neutral 
produo-1 was i sola tad# .' 8/# dX«*& ^^C M orotaptana {$#$.&*£. 
and dried.sodium prtoluenesi&pMaate {T*7 -.g*). its ethyl ,.
'■ t le o ta l {11 00# )'' trara taatsd 'Under re f  lust fo r 1  %i-- hours# ; 
f l i t  mixture ms- extrasted. with # tta r# th a ''la tte r ewsporatOd '
■ and a imrrem.1 o f atoam passed through th# re s id u a /■ ■ f i a 
•. steam d ia t i l la ta  was saturatad with potaasius*- oarhonata,-And ■_
..;oxtraeted with other# from- whloh tap teB ii # th jl othari; '-
mi* »■ 14 4X89* dr 0#?f-34t: ws.i lsolatad^ fPoand
/from tfe© H0^^oiatila- part# boxa^sml pXatea of #X*p~tel|rX*
■ dista&phosl&o* mtfu’FS® wer# ac*V oaly* ; '
■ 'C&t*l*t£o' Itedwetlett-of c!l~$ ' *f^ ht®r®Mnrer*y + :fa 4i*y ■
; # t l 2 0 1 *  o o s t a i i K l n g  . f e o  r o & t & o © * !  o s i i d #  © a t & X f s t  o f  J M t a m ® *  ‘
;.; ?oo:rbo#i' m $  zhrinsv (Org+Bjntimm®# j|*if*) dX*fl^f*MsliXoro^ '
;: .fctpt-eae |6 #'T g, J' m i  ,&&&©■&* * *&& kg4mgm-:Bn$p%%@4. at g mtmos#
:-ltpiI. abaorptios at first ffoo&«d*di trot thm qg@8&£$ addition ■
v o f'.’OOdium- © arlK m ai©  .oouaed tb a s rp tlO M  to  r e c o m ^ e n m  W h m m  I t
■ -«pptigire\tMt fch© r$*«et*on la inhibited .by tlia pro duet Ion of 
Isftrogou #Xoriii** ’ -: ■ .After tb© theorotical quantity for 1
■ 'naturatim tm£ ymm «Mos?b#d# tja© filtered"-i^ Xttii&n gmiro © 
..g&xfcwi- of -eMwotaftcns oad’.oSisXoro^ eptano bmiriiig h*p*Wl®/lB$ m»»
i*4ses, aQ,mz, Crowd, e, as.M, su ia*3» ei 
9, «•*. e ^ c l  * * * * *  area**, *, n
- JNral&<s*metVfc fMotioa.S of <&*uA?»jf»0!dleroh«Bt«n#»• C~)~
.. i.,^ r < flNi>w»g.i>?mfc^-iaw * J O r » < ^ . i a>*>aiiMt^ wNlSii 1 i>wapn w^&iw<^ (iaB» iw y ,BwnNwa»a»^ »iifi| f! ifnwiiri^ i >i nj^ i n ■>OTwiip«<ijM>>i»r- "■ j —
%f* 11th Iff&roaryl*. '
(aJ^ j ■' ;X#.0#©# ■prfpii^ d £fair I *K»*;s^pyXpr0fmyt~ ■
©arblaol tmring f4*X0‘%  X#0*i# 4*t g*j in' fe@attd’wlttr
a?f
shaking In a aoiutiam of isldltat oarboa&t© 1^X0 iff ** ■ 6*3; .g*l-;
:t&-water* fiX os*} at for 4'boars*/ ' Xflio - ousposolon was 
iaturttod with pntagitam o&rbomt© ©»&' ©3£'fer©o&©d ■ idLtb*t3a®JV. 
th© l«tt©3* »&© dri#d':'a^d/ramo^#d# giving a £+}•* eptonoX* 
’B.p.SaV^S 1.45*72, «*a <1*2 g.)
w i  la sthsr .1X0 ,oe#) m m  r#ctueod wttb hydrogen at ’■
H at»a* 'in I M  of flatimm eataXfst* tfe# tb#orotleaX
volrne lie!mg-rapidly afesorted# Th© #tter#aX ©olutlon f^/Xd#d
f a
tmt&iv® heptoaoi* b#p*6£yX§ tma** 1»480?» optically
ioiurfctto' to light o f "# ♦.
XXV-
ell* 4 £**Ohler chop tone by this method,
giving hoptenol b#p*S8VXV mm** np° 1*4338# ■ which :-was 
eoaver%#€ into its hydrogen pbtbeXate bub-reported 
crystallisation from earbon: disulphide and light petroleum 
■aid"not isolate.a pwe material.*. Hydrolysis of dl*/| 
cMLorobeptos© 'and reduction of the product .gave.'-a hepi&noX# 
b*p.»64°/i6 m*i. ttjk .; 1*43X4#. tMa.vag converted Into Its 
h^ydrogen phtfealat© wMets was a mi&ture not separable on 
. erystal.ll nation from ether*Xigbt-.p4trolew*
2/* With ■-■■-. *^^ »dIdtoroheptene ♦0*89% .•
1,0*5, prepared' from n^ propylprepenjrloarbinol having ; ^  
c ^ ; *5*44% X#§# #*S g») dissolved in methyl alcohol 
(dried*..13 g*}.'i»aa heated with potassium carbonate (6*3 g* 
on. the,-.-steam bath, for an hour* Ether was added end the 
extract. washed with-water end jfried with 0aC% * fhe residue 
cm removing the 'ether, wag '(* J-hepteiayl methyl ether* b#p# . 
15S-BSa/*7©3 mfc.* n° 1*4221, s^y 40,09% (X#08 3.8 g*). 
fbts material was. dissolved in.#them (53 m*i and reduced with 
hfdrogea-at’0 atm© a* in the' presence of plating m catalyst* 
the tbeoretleaX'voXme. was .absorbed'in 2 .hours*'.and the ether 
-yielded on evaporation, dlpheptanf 1 methyl ether* b*p« 
'XSe^ /^ O^- iesKi** 1*4036, ©ptlcalif Inactive 'to light of •
\tH ,(1*0,28%
3/* Vtttfe Aoetftfe*. ton, {+5<»/\ %J«Chl,oretiept©no (0/1  +0,53°, 
1,0* S., prepared from n^ propflproptnflc r^binol' hmlng . 
a*'? ' *5*44* I, St, 9*4 g*} is, solution in meetle acid'
(m*p*17% 22g*> was heated at 63®; for 4 0  u iits * . :•■ fh# ethereal'.
extract■was washed'with sodium carbonate; and dried with CaCX**
■ ns* .
It gave the dl<* A  ^ ^Ohlerefespteme# b#p#46 \A® m!5S** **p 1*4402#* 
~0#O4% 1*0*5# '
I +}-$ ^  ^-CMorohepian© {+0*48*#' 1*0*5# prepared 
: from the n^propylpropenylc&rblnol hating- «5#44%
X,£* 6*1 gu) and ashydroua/aoditxBi aeatata {15*$ g#>
: /dissolved in acetic mold (14*4 g#)were heated at 6S# for
■ one' hour*/ The .athereal. extract was' washed with sodium ;
■ earhomt©#. dried {C&Ol^} and on ■removal1 of tb#;/ether>.. .^.^;:;;^::/l
■ dl»hapten,fl-eeetate# b*p*03*/is m*# n ^  optically
■■'inactive to light ©f^# (1*0*5) war Obtained.# : I:
■“ ^ h# Hat# of Hydrolysl ?i of dl* a *~>«€hlorohc7>i^ ne# .
" Aeetone was freed from saponifiable material' by 'heating- 
linden reflux with afeout 1/40 of Its' volume of '50jJ aqueous j
". "earn#tie .soda* de©anting and drying with - sodium sulphate# j.
’ and on distillation# collectirg /the fraction 'b*p:#06*+0*0# ■ j
"Sinee 41** Zl^^ahloroljoptsno reacts rapidly with.'silver |
".■nitrate''In aqueous motom solution# it was impossible to . !
' follow the reaction by estimating" the liberated ' •'
' chi o rani on by VoIhard*s method* jC 10 go* of the. reaction j
'.’■ mixture wore pipetted into neutral alcohol * and the I
excess alkali or free sold titrated using phenolphthaleln# j
fi/t -A mixture of acetone (50 ■©©*}■ and;'water. (00 co*} was j
found to boll under reflux at 63*8*- (thermometer;'in liquid)? 
to the boiling liquid# P~^eblorohepten© (approx#'
1*5 g.) was added# 10 eo* were withdrawn at .Intervals#
i!’i
liquid being forced. Into the pipette .by a- pressure :-
-. syringe attached: to - the apparatus# $he sample 'was rum
■into am equal volume of. neutral alcohol# and titrated , Si
■ wlfch WJH, O.S45S*
119. I
t$ a&ns# - titre* ©*©#. '
; 9*© ' 3.0, '
■ . 1?*© ■" - 3*0 ■
44*0 : ". ■ . ‘ 5«05. ■
. ■ - TL' -■ ■ ’ 3*0$ ; ' -■. ■ ■■
%/i A mixture of amt&m {SOa. 4*) end mfeir1, iff be*) was
-:maintain## at- 24*1% *mddS>- (S^ **^ ebi©roheptsn.e-;':‘ (approx*
X*$ g*) mditdf .'The liberated' hydro ehloric acid « $  /
estimated ..eg"above* - "■■■■-■ -
- ' ; titrs* c*e* ' ■ ■"■"■
::S2*0 : '!: - 8*23'
■■ $0*0 4*0
:■. it*0  4*1 -
xvs -4 *1$ ■
■.■ ■■;.,■ .$40- * ' ■ ias "■ ■"■■*■-
ISO *
 ;   —  ■   ■ 1 —  ~ ' —  n
trepm9%i®m at oia* >:n(3 tyanss-S&tttfliMneaeetona tsf the wetfeed
WFWWI mnrnwm . .w — nWiOPm?ig!iwwpr*wiftiiinMjaxi ,10 i . i m ^ i iigr .iiBin^i** wnwiii^ ' ^ w wwwi i'irir  \m '
■ of I - m £  &lngt«adj (loe* alt*)*
aostorg* f# & etofetiro of acetone (386 m§)$
eoditas* Irydrasldo (103 g*> nmi water (TOO m * ) - in m 3«*llire-'. ■ . . •
.;fli.sk fitted willi &. mch®inlcal ittlrrtr md a roflnx 
■ condenser* n^bntnldebyde (#0§ do* I wig* added# ■ ffee isistOT^ 
motkermis inl&turt ms stirred,* and fimtXf- r:
meeliamiemliy sMken fop 4® tiomri* fke organic layer m *
separated# and together wills am ethereal esrtrmelr of the, 
qcnimtm layer mraa -washed with water and■ dr Isd fOaCl^5 « .. On 
&* at Illation tfo# f rate t ion b#p*70*¥7Vi$ m *  warn 'taken# It 
i# to'dry tfeii in the foiiowlmg .mamsmrf . an #onal
aroli&i# Of dry herieme ia$ tM«l *nd,r«awod. by distillation,
■ through a eolttmj tfee ' n% s^ »*bt*tyi Idege&eotan* them bad
' 1* fk# seii&e&rbassem m s  prepared by the pro see ta*# specified 
by faeott and linattati* ffee kotome (S#0 g*} ms-added to n 
..eold. uolntion of semiearbazidt 'bydroskloride (8*0, g#) In t M  
ttdnltausm quantity of saturated afnemis se&lnm meefrste#
Sufficient si ©oho X. 11s aided to offset mlaeiMllty* and the- 
saint Ian allowed to stand at the ordinary tempers! wo# ffee
seidUarb&jto&o obtained in ttii way feadf after three 
'■igjryatdllldatioss fram-aqueous aleOtioX* n*p* XSS^» 
trwnswnw^hstyXIdemes ee toms #• n**'^ nt.aldob3fd# | 330 g*}' la acetone
{tf$ g#J added fra utlstfure of eo&iwm feydreatlde (100 g*j 
trlife water |t00 ea*l and acetone I*?!1? m » ) in a flask 
fitted with a meeheniecl stirrer and iEuaersed In lee* ewer- 
0 fcrnrs# After stirring for one !xmr further*..the • organic 
ia^tr* to wMek m n  added the ethereal extract of tbs aqueous
m *
layer# was neutralised with acetic acid* washed'-and dried with 
potash iui carbonate* Thu kefcol (bept&n*£*aX*p*one) bad 
b»p* W  *f\\ S'emu* it (34*/ g*) was heated with anhydrous oxalic 
acid (its g* j for two hows on the steam hath* ii little 
water we a added to the mass'end a-current of steam was- 
■paaeedy the- distiilat# waa saturated with, -potaailm 
carbonate. and extract## with ether*, the latter 'yielding after 
drying f 0&CX* ) * trans<*n~but;y lldene&ce tone $ b #p *0X»63*/1 & mm** 
which was dried by the.method described above* ; . 
j8% i*e semiearbassona of this ketone was prepared by. the 
■proseedure. described for the ois^laomeride# /It had# after 
three cry $ t all I s a i1 oni from &$*«ens aXe©h©X> m*p* Xfd%
(SOte*; Bn heating the reaction mixture intended for' ■ 
preparation of the sea&carbasone* mn insoluble eubetancc#. v 
cup* ^ 850® Is precipitated* ' : Kowever* as described above* , 
the condensation proceeds normally in the cold)#, 
deduction of • ela~n~rntyXld^neiMsetomu
Tijm i-..nn#m jrm—-fnirnr*!*n..<!D(# iimo.n-inwniiiiir iTrri>i*#i rT i i in - f -n-i"urn t i in i i^rrrtrr^min r  ifin ii"imiT'Trrfi~itn Trm—r^n'^p—umrgi#iifnminwiannn#
This material (.138 §#) was added to a ablution of 
slumlnlum iso^prepoxld# la Isoypropylalcohol (31* 688 ecu# • 
prepared by the method of 'Ltmd l^q* olt*} and t&eated on a 
steam bath' In a flack fitted with m reflux condenser through . 
which water at 65*TQ* was elreuX&tedi 'the'acetone distilled 
over* but . the lac^propylalco.bol la returned#' ■ After 4 hows 
the excess I »o*propylalcohol was peeved unde? reduced ■ 
pressure amd the residua decomposed with ice. end dilute 
sulphuric.acid#. From the ethereal extract*-' after washing 
and'drying with potassium carbonate# the crude alcohol
b#pt 69*/l7 ot* was obtained* . The crude alcohol {$$ g#)
wbb heated with a suspension of phth&lie anhydride (61 g*) in 
pyridine I f f  g *) a t .60*70* fo r  2 hour a* ' The hydrogen phthali© 
eater was extracted with dilute ammonia* sod 'the ethereal 
e x tra c t o f  the a©1difled ammonia. y ie ld e d  it c ry s ta ll in e  m a r  
(7$ g*5# fh e  latter-©a twie# crystallising from l ig h t  -
petroleum gave dl»/^ B^ prepfl^ ci«methTlmllfl hydrogen
ft*p* 67% (Found# hf titration with sodium hydroxide* 
if* nm% s O^efuirea i*tif%*
dl*)(V n*-pn0pyl*o*m©bhytellyi ■mtmhol* Steam- wag
yj gtodtr f^r, »,«*»jiriffa wQijg «M^ii*tr-^ k.vwTWw«r wmwrtftr^ m ,*t*s<BHa»*<piM»**»
passed-through a solution' of the hydrogen' phthalie eater
(IS g*| and -sodium hfdro^id# (3*4 g*I 'to water Iff a©*}. and 
the dietirut* yielded dl^Jta«-OToi>jl*thyl&llyl alcohol*-  —a. ».. a*~-~ «? ^*=iT«.
f* 12*4#* CLB,^  0 Moires %  76*6f B* 13*41)* "■
f ^ . - ■•
fieduetlen of '-tr&tta*n*But^ lden*a$eton** - fhii material (160 g* ) 
we. a reduced. In the game manner a,a the ®iaHa«erid## ylelding 
the ©rud«-aleob©l# b*p*. §4®/I4 mm* trhe latter wag converted 
Into it*-'hydrogen phihaile eater# and fro® the' erudo;material 
(100 g*) after reeryst'alliaing from light patrol ©tea . 
dl*^a*propyl^©*»m©thylallyl hydrogen pktbalat© m*p* 67° was 
©hta&nodi missed with-the hydrogen phthalat* prepared from 
the aleohol obtained ^ ’re&uoing the eis^ketoms It had'- 
*a.p. 67%
dl^ T^ B^ 5>rooifl»#*m0tl]3ltllfl p#ritr©ben*oat«*--'■. ■ 
pf fltrobeasoyX (jj&oride (1*6 g*).-w&s added to a. solution 
of- the £1* aloohol (1*0- g*} in -pyridine (0*7 g*> and after an 
interval# the mixture was heated to.60* for 1 hour*.
$1*)%n^oropyl^urmetbylaXXyl tunitroheneo&t* separated from
4* 0***' (/ =**#% ; ********** " U/ «p,- **'
light itetoehtftift* m*p» &9*£% (Foundt 0# 64*6|- S, 6*6*
X23.
Ii|y requires 0# ; E# -V
Th* p»Xenyi,..ffretten# of dl^y,*n»pr©pyl*a*methylftl.lyl alcohol*
pr#pa.red; by lie a t in g  a m ls tu r# '. o f  tb s  a lc o h o l (1#2 g#):.,w lth -p *  
'ximyl carbiltid#V'(t*Q ; g*.)' /on- tte steam, bath .for 1 hour# 
separated from.*, mixture of etter and light petroleum' In, 
needles# ®#p*-’S7%' (Found* ; 0#v77*4| _ & 7*SS# require*
%  -.77*71 -..», 7*5/)* ■;
Hoduction of dl^ iTwn^ oropfl^ u^ metliyial'lyl; alcohol to ■dX«*!«efc'fe3rl<»-
»W KK.-t->^n W i|r»ir W «»'Hr i ii||m pi m  m u , ' t|fr)Hn|r  { f  .<l>>^ ' l ^ > f c w il»lp»|l»<l»l|l.|lW jiMIIIW>l'#i ;il|IIW»>ll«WI|l<«lWl«ll!  . ... .*** llll» 'M JI'jr« lllH N IW
dl**p* nwpropyl^u^methylally!;:iiloohoX■ g»)
in-ether. (34 ©*©*) was reduced with -hydrogen *t\8 atmospheres 
in.the presence of the platinum e*tftly*t' of. Adams# Yourfeses '
and Steiner (^Organic %nbtei#.sf# 8#-til* ■ :fte:solution.
y ie ld e d  .'c ll^ ise tE y l^ ii^a isy lea rb irio l#  b*P* •to*# ':-
n ^ ■ ;•, -1 *4£i0| the hydrogen phttelat# was - prepared.’;-and ted ;
’ - (tiokard and Senyon#' 4* .1911* 99* 45 record tep* 73*6°/^®
usm|. b^ ° •1#40Q9* dly'’lydrogen plithalle ester# s*p* -67*BBaJ ■
Ihe Order o f Replacement Reactions in  A l l y l  Compounds»
It is concluded (this Thesis pp.65-6 8) that replacement reactions in
tha hydrogen phthalate and chloride of (4*) n-propylpropenylca rbinol pro-
-eeed via t-lia resonating kation fKeTcElOHF^bl. .Hughes and Ingold (loc.
cit. 1955) have indicated that such reactions should be kinetically of
the first order, and a knowledge of the kinetics of the replacement
reactions in substituted allyl compounds is therefore desirable.
A determination of the order of the hydrolysis of chioropentene
in aqueous acetone has been commenced. This (symmetrical)compound has
been selected because isomerisation during its preparation is not
possible. Preliminary experiments have indicated that the hydrolysis is
very rapid, and it not found possible to follow the course of the
reaction by methods involving the withdrawal and titration of portions
of the reaction solution. The following conductivity method was adopted.
A series of solutions of hydrochloric acid in aqueous acetone (75$
acetone by volume) were prepared and the conductivities at 0*were det-
-erained. The conductivity of solutions of A^J.chloropentene in similar
c
aqueous acetone at C m s  determined at intervals, and by comparison with 
the former series of measurements the concentration of the liberated 
hydrogen chloride at these intervals may be deduced.
EXPERIMENTAL.
Acetone was purified by the method of Shipsey and 'Werner, J.C.S. 1915,
125. 1255, anhydrous sodium iodide was dissolved in acetone (iQOg. and
' *
440g. respectively) at its b.p., and the solution cooled to -8 . The 
crystals of the molecular compound were drained and heated 011 the steam 
bath when they decompose to yield purified acetone, which was dried
(calcium chloride) and redistilled.
A solution of dl-c^dimethylallyT^lcohol (25g.) in pyridine (5g.)
slowly added to phosphorus trichloride 05g») cooled in a mixture of ice
and acetone. After remaining at room temperature for an hour, the upper
layer was decanted and redistilled, yielding^Jphloropentene, b.p.69.5”
7C.5/a90rna., (molecular weight found by saponification with alcoholic
potassium hydroxide, 106; 0 H 01 requires M. 10%6.)
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A conductivity bridge employing an oscillator and a cell having plat” 
-inum black electrodes was used.
Completed results are not yet available. The hydrolysis appears to be 
of the first order, and the time for one half complete hydrolysis, 
[halidej = 0.C25, is 106 minutes.
